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PYRAZOLQPYRIMIDINONE cGMP PDE5 INfflBITORS FOR THE 
TREAT^^ENT OF SEXUAL DYSFUNCTION 

Field of the Invention 

5 

This invention relates to pbarmaceuiically useful compounds, in particular 
compounds which are useful in the inhibition of cyclic guanosine 3',5'- 
• monophosphate phosphodiesterases (cGMP PDEs), such as type 5 cyclic 
guanosine 3 ',5 '-monophosphate phosphodiesterases (cGMP PDE5). The 
10 compounds therefore have utilit>' in a variet}' of therapeutic areas, 
including male erectile dysfunction (MED). 

.... . . . ■ . . , • • ■ , ■ ■ ■ • I "I 

Prior Art 

15 International patent application WO 94/28902 discloses the use of certain 
pyrazolopyrimidinone compounds in the treatment of impotence. 

Disclosure of the Invention 



20 



According to a first aspect of the invention there is provided compounds 
of formulae I A and IB: 
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2 




lA IB 



wherein 

.A i:epresents CH or N; 
5 R' represents H, lower alk>'l, Heu alkylHei, aryl or alkylaryl, which laner 
five groups are all optionally substituted (aod/or, in the case of lower 

• alkyl, opiionaHy terminated) by one or more substituents selected from 

halo, cyano, nitro, lower alkyl, OR', C(0)R^ C(0)OR\ C(0)NR^R^ 
Nk^o^R^o^and SOjNR^'^R"^ / ' 

10 R^ represents C(0)NR'^R'\ C(0)OR^^ NR'^R'\ N(H)S02R^^ 
N(H)S02NR^^R^^ N(H)C(0)R^^ OR^^, lower alkyl (which alkyl group is 
interrupted by one or more of O, S or N(R^^) and/or substituted or 
terminated by C(0)NR^2R*\ C(0)OR^^ or aryl or Het*), cyano, aryl or 
Het^ 

15 R^ R^^ and R^^ independently represent H or lower alkyl, which alkyl 
group is optionally substituted and/or optionally terminated by one or 
more substituents selected from aryl, Het, halo, cyano, nitro, OR^, 
C(0)R^ C{0)OR\ C(0)NR^R^ NR>^^R*°^ and SOjNR^^^R^^ 
R' represents SOjNR^'R^^ 

20 R^^ and R^^, together with the nitrogen to which they are attached, form 
Het; 
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Het represents an optionally substituted four-, to twelve-membered 
heterocyclic group, which group contains at least one nitrogen atom and, 
optiopally, one or more furtfier ' heteroatoms selected from nitrogen, 
oxygen and sulphur; ', 

Het' represents an optionally substituted four- to twelve-membered 
heterocyclic group, which group contains at least one nitrogen atom or at 
least one oxygen atom and, optionally, one or more further heteroaioms 

selected from nitrogeD, oxygen and sulphur; and 

R^ R^ R\ R^ R*, R"% R"" and R'^ independently represent, at each 
occurrence when used herein, H or lower alkyl;. 

R"*' and R"'^ at each occurrence when used herein, either independently 
represent, H or lower aUcyl or, together with, the nitrogen atom to which 
they are attached, represent azetidinyl, pyrollidinyl or piperidinyl; 
\or a pharmaceutically, or a veterinarily, acceptable derivative thereof;, 
which compounds are referred to together hereinafter as "the cbmpounds 
of the invention" . 

The term "aryl", when used herein, includes six- to ten-membered 
carbocyclic aromatic groups, such as phenyl and naphthyl. Each "aryl" 
group identified herein is optionally substimted with one or more 
substituents selected from halo, cyano, nitro, lower alkyl, OR*, C(0)R^ 
C(0)OR', C(0)NR«R', NR'^R'°^ SOjNR'^'R"" and N(H)S02R«. 

The terras "Het" and "Het'", when used herein, include four- to twelve- 
membered, preferably four- to ten-membered, ring systems, which may be 
wholly or partly aromatic in character. Each "Het/Het"" group identified 
herein is optionally substituted with one or more substituents selected from 
halo, cyano, nitro, lower alkyl (which alkyl groups may itself be 
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optionally substituted or terminated as defined below), 0R^ C(0)R*, 
C(0)OR\ C(0)NR*R'! NR■°*R•°^ SOzKR^'R"" and N(H)SO,R'-. The 
term thus includes groups such as optionally substimted azetidinyl, 
pyrrolidiuyl, iraidazolyl, indolyl, oxadiazolyl, thiadiazolyl, triazolyl, 

5 tetrazolyl, oxatriazolyl, thiairiazolyL . pyridazinyl, morpholinyl, 
pyrimidinyl, pyrazinyl, pyridinyl, quinolinyl, isoquinolinyl, piperidinyL 
benzodioxalyl, pyrazolyl, imidazopyridinyl, furanyl, tetrahydrofuranyl and 
jjiperazinyl, e.g. 4-R^*-piperaziDyl, wherein R'^ represents H or lower 
alk}'l, which laner group is optionally substinited or terminated by one or 

10 more subsiimenis selected from afyl, Het, halo, cyano, niiro, OR', 
C(0)RS C(0)OR', C(0)NR8R^ nR'^*R'°^ SO^NR^^'R"" and 
N(H)S02R'^ 

. "Het" and "Het'" groups may also be in the form of an N-oxide. 

15 ' • ' 

Azetidinyl, pyrollidinyl and piperidinyl groups that R'°% R'"'* and the 
nitrogen atom to which they are attached may together represent may also 
be substimted with one or more substiments selected from halo, cyano, 
nitro, lower alkyl (which alkyl groups may itself be optionally substimted 
20 or terminated as defined below), 0R^ C(0)R^ C(0)OR', C(0)NR«R^ 
j^j^ioaRiob^ SOiNR^'R"" and N(H)S02R'^ 

For the avoidance of doubt, the nitrogen atom to which R'^ and R" are 
attached is the nitrogen atom that must be present in the relevant Het 
25 group. 

The term "lower alkyl", when used herein, includes Cj^ alkyl. Alkyl 

groups which R', R^ R^ R^ R^ R'. R^ r', r'°% r'°'. r"% r"'. r''> 
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R*^ and R'^ may represent, and with which R\ NR'"='R'°^ aryl, Hei 
and Het' may be substituted, may, when there is a sufficient number of 
carboii atoms, be linear or branched, be saturated or unsaturated, be 
cyclic, acyclic or pan cyclic/acyclic, be interrupted by oxygen, and/or be 
5 subsiituied by one or more halo atom. 

The terms "alkylHet" and "alk^laryl" include Cj^ alkylHei and Cj^ 
■ alkylaryl. The alkyl groups (e.g. the C,^ alkTl groups) of alkylHei and 
alkylaryl may, when there is a sufficient • number of carbon atoms, be 
10 linear or branched, be saturated or unsanirated, and/or be interrupted by 
oxygen. When used in this context, the terms "Het" and "aryl" are as 
defmed hereinbefore. . 

. Halo groups, with which W, R\ R•^ R", R*^ aryl, Het, Het' and above- 
15 mentioned alkyl groups may be substinited or terminated, include fluoro,' 
chloro, bromo and iodo. 

The term "pharmaceutically, and veterinarily, acceptable derivative" 
includes salts and solvates. Salts which may be mentioned include: acid 

20 addition salts, for example, salts formed with inorganic acids such as 
hydrochloric, hydrobronodc, sulphuric and phosphoric acid, with 
carboxylic acids or with organo-sulphonic acids; base addition salts; metal 
salts formed with bases, for example, the sodium and potassitmi salts. 
Pharmaceutically acceptable derivatives also include Cj to C4 alkyl 

23 ammonium salts. 



Preferred compounds of the invention include those wherein: 
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represents H, a linear, branched, cyclic, acyclic and/or part 
cyclic/acyclic lower alkyl group, alk>'lHei, or alkylaryl; 

represents a linear or branched," optionally unsaturated lower alkyl 

» 

group (which alkyl group is opijonally interrupted by one or more of 0, S 
5 , or NCR!')), C(0)NR^2R^'\ NR'2R^^ N(H)C(0)R^^ OR^^, ar>'l or Het^; 
R- represents linear, branched, cyclic and/or acyclic lower alk>'l which is 
optionally substituted or terminated by one or more substiiuenis selected 
from Het or OR'; 

♦ 

R^* and R^' independently represent H, or linear or branched lower alkyl, 
ic provided that, in the case where R^ represents NR^^R^'\ R^" and R^^ do not 
both represent H; 

R*"^ and R'% together with the nitrogen to which they, are attached 
"represent 4-R^^-piperazinyl, in which R*^ is as hereinbefore defined. * ♦ 

15 More preferred compounds of the invention incltide those wherein:^ 

R^ represents H; a linear or part cyclic/acyclic CpC^ alkyl group; Cj-Cj 
alkylphenyl, the phenyl group of which is optionally substituted by one or 
more halo atoms; or C1-C3 alkylHet, in which Het represents a six- 
membered heterocyclic group; 

20 R^ represents a linear or branched, optionally unsaturated, Cj^ alkyl group 
(which alkyl group is optionally interrupted by one or more of 0 or 
N(R^^)l C(0)NR^2R'^ NR'^R'\ N(H)C(0)R^2^ OR'^, an optionally 
substituted phenyl group, or an optionally substituted Het^ group (e.g. a 
pyridinyl, benzodioxazolyl, furanyl, tetrahydrofuranyl, 

25 imidazolopyridinyl, pyrazolyl, oxadiazolyl pyrimidinyl or pyrazinyl 
group); 
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represents linear or branched C1-C4 alkyl, which is optionally 
terminated by one or more substituents selected from pyridinyl or 0R^ in 
which represents H or C^Ci alkyl; 

R^^ and R^^ independently represent H or linear or branched C^Cj allcyJ, 
5 provided that, in the case where R^ represents NR^^R^% R^^ and R^^ do not 
both represent H; 
R^^^ represents C1.3 alkyl; 

R^^ and R^-\ together with the nitrogen 10 which they are attached, 
represent 4-R^^-piperazinyl, in which R^^ represents a linear or branched 
10 C1-C3 alkyl group which is optionally terminated by OH, 

Particularly preferred compounds of the invention include those wherein: 
R^ represents H, a, linear or pan cyclic C1-C5 alkyl group (e.g. methyl, 
. ethyl, propyl or cyclobutylmethyl), CHiphenyl, CHjCbromophenyl) (e.g. 

15 CH2(4-broraophenyl)), C^Cj alkylHet, in which Het represents pyridin-2- ' 
yl, pyridin-3-yl, pyridin-4-yl, pyrimidiii-2-yI or morpolin-4-yl; 
R^ represetits a linear or branched, optionally unsaturated, alkyl group 
(which alkyl group is optionally interrupted by an oxygen atom or an 
N(R'^) group), C(0)NR^2R^\ NR^^R^^ N(H)C(0)R^2^ OR^^, phenyl 

20 (optionally substituted by one or more substituent (e.g. one or more of C1.3 
alkyl, C1.3 alkoxy (which latter two groups are optionally substituted by 
one or more halo atom and/or optionally interrupted by an oxygen atom), 
halo and cyano)), pyridin-2-yl, pyridin-3-yl, pyrimidm-5-yl, pyrazin-2-yl 
(which latter four groups are optionally substituted (e.g. by one or more 

25 halo, C1.3 alkyl, C1.3 alkoxy or NR'^^R^^*' groups)), ftiran-2-yl, furan-3-yl, 
tetrahydrofuran-2-yl, tetrahydroftiran-3-yl, benzodioxalyl, imida2olo[l,2- 
a]pyridin-6-yl (which latter six groups are optionally substituted), pyrazol- 
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.4-yl or l,3,4-oxadiazol-2-yl (which laner n^'o groups are optionally 

substituted (e.g. by one or more C1.3 alkyl groups)); * 

R' represents C-Q alk>'l optionally terminated with .OCj-Cj alkyl or 

pyridin-2-yl;. ' • 

R^^^ and R^^^ independently represent H or Cj.^ alkyl op, together with the 

niirogen atom lo which they are attached, represent azetidinyl; 

R'^ and R*- independently represent H, methyl or ethyl, provided that, in 

the case where R- represents NR^^R'% R'^ and.R^^ do not botl? represent 

H; • 

10 R'^° represents methyl or ethyl; 

R'* and R'-, together with the nitrogen to which they are attached 
represent 4-R'*-piperazinyl, in which R"" represents methyl or ethyl, the 

... . ..Jatter of whjch is optionally lenninaied with OH. ' 

15 Most preferred compounds of the invention include the compounds of * the 
Examples described hereinafter. 

According to a further aspect of the invention there is provided a 
compound of formula I A or IB as hereinbefore defined, provided that: 
20 (a) R2 does not represent OR^^ or lower alkyl substituted or terminated by 
Het^; 

(b) Het^ represents Het; 

(c) R^^^ and R*^*' do not, together with the nitrogen atom to which they are 
attached, represent azetidinyl, pyrollidinyl or piperidmyl; 

25 (d) alkyl groups, as defined herein, are not substituted by one or more 
halo atom. 
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The compounds of the mveniion may exhibit lauiomerism. All tautomeric 
forms of the compounds of formulae lA and IB, and mixtures thereof, are 
induded within the scope of the invention. 

5 • The compounds of the invention may also contain one or more asymmetric 
carbon atoms and may therefore exhibit optical and/or diastereoisomerism. 
Diastereoisomers may be separated using conventional techniques e.g. by 
fractional crystallisation or chromatography. The various stereoisomers 
may be isolated by separation of a racemic or other mixmre of the 

10 ' compounds using conventional techniques e.g. fractional cr\'Stallisation or 
HPLC. The desired optical isomers may be prepared by reaction of the 
appropriate optically active staning materials under conditions which will 
not cause racemisation or epimerisation. Aliematively, the desu-ed optical 
isomers , may be prepared by resolution, either by HPLC of the racemate 

15 using a suitable chu-al support or, where appropriate, by fractional 
crystallisation of the diastereoisomeric salts formed by reaction of the 
racemate with a suitable optically active acid or base. All stereoisomers 
are included within the scope of the invention. 

20 Also included within the scope of the invention are radiolabelled 
derivatives of compounds of formulae lA and IB which are suitable for 
biological studies. 

Preparation 

25 

According to a further aspect of the mvention there is provided processes 
for the preparation of compounds of the invention, as illustrated below. 
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Is 

The following processes are illusiraiive of the general synthetic procedures 
which may be adopted in order to obtain the compounds of the invention: 

1 . Compounds of formulae lA and IB may be prepared by cyclisation 
5 of corresponding compounds of formulae IIA and IIB, respectively: 




IIA IIB 
wherein R\ R^ R^, J^"* and A are as defined previously for compounds of 
.formulae lA and IB. 

10 This cyclisation may be accomplished under basic, neutral or acidic 
conditions using known methods for pyrimidone ring formation. 
Preferably, the cyclisation is performed under basic conditions using an 
alkali metal salt of an alcohol or amine, such as potassitmi tert-butoxide or 
potassium bis(trimethylsilyl) amide, in the presence of a suitable solvent 

15 (e.g. an alcohol), for example at elevated (e.g. reflux) temperature (or, if 
a sealed vessel is employed, at above reflux temperature). The skilled 
person will appreciate that, when an alcohol is selected as solvent, an 
appropriate alcohol of formula R^OH, or a sterically hindered alcohol, 
e.g. iso-propanol or 3-methyl pentan-3-oI, may be used if it is intended to 

20 mitigate alkoxide exchange at either the 2-position of the pyridin-3-yl, or 
the phenyl, substituent. 
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Compounds of formulae II A and IIB may be prepared by reaction of 
corresponding compounds of formulae 111 A and IIIB, respectively: 




IlIA 



IIIB 



wherein and are as defined previously for compounds of formulae 
II A and IIB, with a compound of formula IV or a carboxylic acid 
derivative thereof: 



wherein R^, and A are as defined previously for compounds of 
formulae IIA and IIB. 

15 This coupling reaction may be achieved by conventional amide bond 
forming techniques which are well known to those skilled in the art. For 
example, an acyl halide (e.g. chloride) derivative of a compound of 
formula IV may be reacted with a compound of formula IIIA or IIIB in the 
presence of an excess of a tertiary amine, such as triethylamine or 

20 pyridine, optionally in the presence of a suitable catalyst, such as 4- 




10 
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•dimeihylaminopyridine, in a suitable solvem such as dichJoromethane, at a 
temperature of about 0°C to room temperature. ■ 

i 

A variety of other amino acid coupling meUiodologies may be used to 
couple the compound of formula IIIA or IIIB with the compound of 
formula IV. For example, the acid of formula IV. or a suitable salt thereof 
(e.g. sodium salt) may be activated with an appropriate activating reagent, 
e.g. a carbodiimide, such as KS-dicyclohexylcarbodiimide- or l-(3- 
dimethyianiinopropyI)-5-ethylcarbodiimide hydrochloride optionally in the ' 
presence of l-hydroxyben^otriazole hydrate and/or a catalyst such as 4- 
dimethylaminopyridine: a halotrisaminophosphonium salt such as 
bromoiris(pyrroIidino)phosphomum hexafluorophosphaie; or a suitable 
pyridinium salt such as 2-chloro-l -methyl pyridinium chloride. Either 
type of coupling reaction may be conducted in. a suitable solvent such. as • 
dic^oromethane or tetrahydrofuran, optionally in the presence; of" a 
teniary amine such as N-methyhnorpholine or N-ethyldiisopropylamine 
(for example when either the compound of formula IIIA or IDB, or the 
activating agent is presented in the form of an acid addition salt), at from 
about to about room temperature. Preferably, from about 1 to 2 
molecular equivalents of the activating reagent aiid from 1 to 3 molecular 
equivalents of any tertiary amine present may be employed. 

Alternatively, the carboxylic acid function of IV may be activated using an 
excess of a reagent such as N,N'-carbonyIdiimidazole in an appropriate 
solvent, e.g. ethyl acetate, dichloromethane or buian-2-one, at from about 
room temperamre to about SO^C, followed by reaction of the intermediate 
imidazolide with a compound of the formula IIIA or IIIB at from about 
2(yc to about 90"C. 
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13 ' . 

In a further variation, a compound of formula lA or IB in which A is CH 
may be formed in a one-pol procedure by coupling a compound of formula 
IllA ot IIIB with an acyl chloride derivaiive of a compound of formula IV 

5 , and by cyclising the resultant intermediate compound of formula IIA or 
IIB, using the methods as described previously. The one-pot procedure 
may further involve an in-siiu coupling and cyclisation reaction to form a 
compound of formula lA or IB. Preferably, pyridine may serve as an acid 
scavenger and as the solvent for the iii-siiu coiipling and cyclisation 

10 . reaction. . 

2. Compounds of formulae lA and IB, in which 'R^ represents 

' ' C(0)NR^^R^', and R^^ and R^^ are as defmed previously for compounds of ' * 
formulae lA and IB, may .be prepared by reaction of corresponding 
15 compounds of formulae I A and IB, in which represents C(0)OH (or a 
carboxylic acid derivative thereof) with a compound of formula HNR^^R*\ 
in which R^^ and R^^ are as previously defined for compounds of formulae 
lA and IB. 

20 This reaction may be accomplished using analogous amide bond forming 
techniques to those previously described for compounds of formulae IIA 
and IIB. Alternatively, when R^^ and R^^ both represent hydrogen and A 
represents CH, the coupling reaction may be performed by reaction with 
ammonia in methanol, at 100° C under pressure. 

25 

3. Compounds of formulae I A and IB, in which R^ represents C(0)OR^^, 
may be prepared by cyclisation of corresponding compounds of formulae 
VIA and VIB, respectively: 
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VIA VIB 
wherein R', R" and A are as defined previously for compounds of 
formulae lA and IB, and R^^^ represents an optionally substimied lower 
alkyl group, as defined hereinbefore, followed by removal of the alk>'] 
group R'^" (if required) by hydrolysis and/or (if required) exchange with 
a further optionally substituted alkyi group. 

Typically, the cyclisation reaction is accomplished using analogous 
methods to those previously described for compounds of formulae IIA and 
IIB. 

Compounds of formulae VIA and VIB may. be prepared by reaction of 
corresponding compounds of formulae VIIA and VIIB, respectively: 




VIIA VIIB 
wherein R' and R'^"" are as defined previously for compounds of formulae 
VIA and VIB, with a compound of formula IV as defined hereinbefore. 
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' The reaction may be accomplished using 'analogous amide coupling 
conditions to those described previously in relation to compounds of 
formulae II A and IIB. . 

! ■ ' ■ 

\ 

5,4. . Compounds of formulae lA and IB may alternatively be prepared 
by reaction of corresponding compounds of formulae VIIIA and VIIIB, 
respectively: 




10 ^ VIIIA VIIDB . 

wherein Y is a leaving group, such as halo, preferably chloro, bromo or 
iodo, and R\ R^, and A are as previously defined for compounds of 
formulae lA and IB, with a compound of formula IX: 
15 R^^R^^NH IX 

wherein R*'* and R^^ are as previously defined for compounds of formulae 
lA and IB. 

This reaction is typically performed at from O^C to room temperature, in 
20 the presence of an appropriate solvent, such as a Cj to C3 alcohol or 
dichloromethane, using an excess of the compound of formula IX and, 
optionally, in the presence of another suitable base, such as triethylamine. 
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Compounds of formula VIIIA and VIIIB, in which A represents N, may 
be prepared from corresponding compounds of formulae XA and XB. 
respectively: 




XA XB 



wherein R', and R^ are as previously defined for compounds of 
formulae VIIIA and VIIIB, using methods.known to those skilled m the art 
for convening an amino group to an SO2Y group, in which Y is as 
previously defined for compounds of formulae VIIIA and VIIIB. For 
example, compounds of formulae VIIIA and VIIIB in which Y is chloro 
may be prepared by reacting a corresponding compound of formula XA or 
XB with about a 1.5 to 2-fold excess of sodium nitrite in a mixmre of 
concentrated hydrochloric acid and glacial acetic acid, at from about -25°C 
to about 0°C, followed by treatment with excess liquid sulphur dioxide and 
a solution of about a three-fold excess of cupric chloride in aqueous acetic 
acid, at from about -30°C (e.g. -15°C) to about room temperanire. 

Compounds of formulae XA and XB may be prepared by cyclisation of 
corresponding compounds of formulae XI A and XIB, respectively: 
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Or3 o 



N 





XIA XIB 
•wherein R', and R^ are as previously defined for compounds of 
formulae XA and XB. This cyclisaiion may be carried oui using similar 
techniques lo those described hereinbefore for the preparation of 
compounds of formulae II A and IIB, but it is preferably base mediated. 



Compounds of formulae XIA and XIB may be prepared by the reduction 
of corresponding compounds of formulae XIIA and XIIB, respectively:, 

O 




NO2 NO2 

XIIA XIIB 

10 wherein K\ R^ and R^ are as defined previously for compounds of 
formulae XIA and XIB, by conventional techniques, such as catalytic 
hydrogenation. Typically, the hydrogenation may be achieved using a 
Raney nickel catalyst in a suitable solvent such as ethanol at a hydrogen 
pressure of about 150kPa to SOOkPa, especially 345kPa, at from about 

15 40°C to about 50°C. 
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Compounds of formulae XIIA and XIIB may be prepared by reaction of 
corresponding compounds of formulae IIIA and IIIB as defined 
hereinbefore, with a compound of formula XIII: 



OR^ 




NO, 
XIII 



wherein is as previously defined for compounds of foraiulae XIIA and 
XIIB. The reaction may be achieved using analogous amide bond forming 
techniques to those previously described for compounds of formulae IIA 
and^IIB; ' 



Compounds of formulae XA and XB may alternatively be prepared by 
reduction of corresponding compounds of formulae XIIIA and XIIIB, 
respectively: 





NO2 

XIIIA XIIIB 
wherein R', R^ and R^ are as previously defined for compounds of 
formulae XA and XB. This reduction may be performed under a variety 
of reaction conditions, for example by catalytic hydrogenation (e.g. using 
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10% Pd/C in an alcohol, such as ethanol, ai 60 psi (415 kPa) H2 pressure 
and room temperarure) or by transition metal catalysed reduction (e.g. at 
around room temperature in the; presence of iron powder (e.g. 7 eq.) in 
acetic ''acid, or TiCl3 (e.g. 9 eq.) in acetic acid). 

Compounds of formulae XIIIA and XIIIB may be prepared by reaction of 
a compound of formula XIUC, 




XIIIC ' • 

or, preferably, a carboxylic acid addition salt thereof, wherein is as 
previously defmed for compounds of formulae XIIIA and XIIIB, with 
either: 

(a) a corresponding compound of formula IIIA or formula EIB, as defined 
hereinbefore; or 

(b) a corresponding compound of formula XVIIA or formula XVIIB, as 
defmed hereinafter, 

in both cases under conditions such as those described herein. Such 
reactions may be carried out, for example, using 1.0 to 1.1 equivalents of 
the amidine compound of formula XIIIC, for example by refluxing in 3- 
methyl-3-pentanol . 



Compounds of formula XIIIC may be prepared from the corresponding 
cyanopyridine under conditions well known to those skilled in the art. 
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10 



15 



Compounds of formulae XIIIA and XIIIB in which represents lowei 
alkyl (which alkyl group is branched and unsaniraied at the carbon atom 
that is attached to the rest of the molecuie), NR'^R'^ cyano, aryl or Hei' 
(which Het' group is either aromatic or is unsamrated at the carbon atom 
that is attached to the rest of the molecule) may aliernatively be prepared 
from corresponding compounds of formulae XIIID or XIIIE, respectively; 





20 



XIIID, , . XIIIE 

wherein Hal represents CI, Br or 1, preferably I and especially Br, and R^ 
and R^ are as previously defined for compounds of formulae XIIIA and 
XIIIB, for example as described hereinafter for preparation of compounds 
of formulae lA and IB (see process 6 below). In addition to the process 
conditions described in process 6 below, suitable coupling conditions 
include so-called "Suzuki" conditions (e.g. 1.2 eq. of boronic acid, 2 eq. 
of K2CO3 and 0.1 eq. of Pd(PPh3)4, refluxing in an approximately 4:1 
mixmre of dioxane:water, or 2.5 to 3 eq. of CsF, 0.05 to 0.1 eq. of 
Pd2(dba)3 and 0.01 to 0.04 eq of P(o-tol)3, refluxing in DME); or so-called 
"Stille" conditions (1.5 eq. of siannane, 10 eq. of LiCl, 0.15 eq. of Cul, 
and 0. 1 eq. of Pd(PPh)3)4, refluxing in dioxane, or 5 eq. of stannane, 3.6 
eq. of EtjN, Pd2(dba) and P(o-tol)3, refluxing in MeCN). 



Compounds of formula XIIID and XIIIE may be prepared by halogenation 
of corresponding compounds of formulae XIIIF and XIIIG, respectively: 
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2] 



OR^HN 





N' 



N 



\ 1 



.2 NO, 

XIIIG 

wherein and R- are as hereinbefore defined, under conditions known to 
those skilled in the an (e.g., for bronjination, ai between room 
temperature and reflux in the presence of acetic acid as solvent, 1.5 to 2.0 
eq. of bromine and e.g. 1 .5 to 2.0 eq. of sodium acetate). 



Compounds of formulae VIIIA and VmB, in which A is CH, may be 
prepared from corresponding, compounds of formulae XI VA and XIVB, 
respectively: 





XIVA 



XIVB 



wherein R', R^ and R^ are as previously defined for compounds of 
formulae VIIIA and VIIIB, for example using conventional methods for 
the introduction of a SOjY group into an aromatic ring system, such as 
reaction of a compound of formula XIVA and XIVB with a compound of 
formula SO2Y and/or a compound of fonnula YSO3H. When Y is chloro. 
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an excess of chJorosulphonic acid, optionaUy with an excess of ihionyl 
chloride, at from about 0°C to room lemperanire may be used in an 
appropriate organic solvent (e.g. dichloromethane). 

I 

I , • . ■ . 

• t 

Compounds of formulae XIVA and XIVB are available using known 
techniques. For example, compounds of formulae XIVA and XIVB, in 
which represents lower alkyl, alkylHei or allcylaryl, may be prepared 
by aIk>'lation of corresponding compounds of formulae XVA and XVB, 
respectively: 




XVA XVB 

wherein and R^ are as previously defined for compounds of formulae 
. XIVA and XIVB, using methods which are well known to those skDled in 
the an. For example, the reaction may be accomplished by reaction of a 
compound formula XVA or XVB with a compound of formula R'L', 
wherein R' represents lower alkyl, alkylHet or alkylaryl, and L' is a 
suitable leaving group, using conventional techniques which are well 
known to those skilled in the art. Preferably, the leaving group is halo 
(preferably chloro, bromo or iodo) and the alkylation is performed m the 
presence of an appropriate base (e.g. sodium hydride), in an appropriate 
solvent (e.g. dimethylformamide), optionally in the presence of sodium 
iodide or potassium iodide, at from about -VO^C to about lOO^C. 
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Preferably' the alkylation is conducted at from about room lemperarure to 
about 80°C. Aliematively, compounds of formulae XVA and XVB may 
be reacted with a compotjnd of formula R/OH, wbereiD R' represents 
lower alkyl, alk>'lHei or alkylaryl, usiflg classical Mitsunobu 
methodology. 

Compounds of formulae XIVA and XIVB may alternatively be prepared 
by cyclisation of corresponding compounds of formulae XVIA and XVIB, 
respectively: 




XVIA XVIB 

wherein R', R^ and R' are as previously defined for compounds of 
formulae XIVA and XIVB. The cyclisation may be accomplished using 
analogous conditions to those described previously for compounds of 
formula II A and IIB. 



Compounds of formulae XVIA and XVIB may be prepared by coupling 
corresponding compounds of formulae XVII A and XVIIB, respectively: 
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XVIIA XVIIB 
wherein R' and R* are as previously defined for compounds of formulae 
XVI A and XVIB and R'' represenis a lower (e.g. C,^, alk}'l) group, with a, 
compound of formula XVIII or a carboxylic acid derivative thereof: 





0 






XVIII ' 



OH 



wKterein R^ is as previously defined for compounds of fonnulae XVIA and 
XVIB, followed by conversion of the C(0)OR" group of the resultant 
amide into C(0)NH2 using conventional techniques known to those skilled 
in the art. In a particular embodiment, the in-siiu conversion of the 
C(0)OR" group of compounds of formulae XVIIA and XVIIB into a 
C(0)NH2 group, and the cyclisation of the mtennediate formed from the 
coupling, may be accomplished in a one-pot procedure. Preferably, this 
one-pot procedure is accomplished with a samrated methanolic ammonia 
solution, in die presence of base (e.g. potassium r-butoxide), under 
pressure, at elevated temperamres, especially at 100°C. 

Compounds of formulae XIVA and XIVB, in which R^ represents 
C(0)NH2, may alternatively be prepared by reaction of corresponding 
compounds of formulae XIXA and XIXB, respectively: 
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XIXA XIXB 
wherein R' and R' are as previously defined for compounds of formulae 
XI VA and XJVB and R^^ is as previously defined for compounds of 
fonnulae XVIIA and XVIIB, with ammonia, followed by cyclisation of 
5 the resultant intermediate using similar lechniques to those described 
hereinbefore. 

..»•.■,... ' ■ . . if 

Preferably, the reaction is accomplished in a saturated methanolic* 
animonia solution, in a sealed vessel, at elfevated iemperature;s, e.g. 

10 100°C. The cyclisation of the resultant intermediate may be accomplished 
using analogous techniques to those previously described for preparation 
of compounds of formulae lA and IB from compounds of formulae HA 
and IIB. In a particular embodiment, the in-situ conversion of the 
C(0)OR" group, and the cyclisation, may be accomplished in a one-pot 

15 procedure. 

Compounds of formula XIXA and XIXB may be prepared by reaction of 
corresponding compounds of formulae XXA and XXB, respectively: 
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XXA XXB 

wherein and R" are as previously defined for formulae XIXA and 
XIXB, with a compound of formula XVIIl as defmed hereinbefore. The 
coupling reaction may be performed using analogous conditions to those 
previously described for compounds of preparation of compounds of 
formulae IIA and IIB. 

Compounds of formulae XIVA and XIVB, in which R^ represents 
C(0)NR'2R", may alternatively bp prepared by cyclisation of 
corresponding compounds of formulae XXIA and XXIB, respectively: 




XXIA XXIB 
wherein R' and R^ are as previously defmed for compounds of formulae 
XIVA and XIVB and R" is as previously defmed for formulae XVIIA and 
XVIIB, followed by conversion of the C(0)OR'' group of the resultant 
intermediate into an C(0)NR'2r'3 group, in which R'^ and R" are as 
previously defined for compounds of formulae lA and IB. 
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The cyclisation may be accomplished using analogous cyclisaiion 
techniques to those previously described for formulae II A and IIB. The 
conversion of C(0)OR^'' group into C(0)NR^2R^^ may be accomplished 
using techniques which are known to those skilled in the an. Tj'pically, 
the reaction is accomplished by removal of R'^ and then reacting the 
resultant acid (or derivative, e.g. alkali metal salt, if formed by the 
removal reaction) with a compound of formula HNR"R'\ in which R^^ 
and R'^ are as previously defined for formulae lA and IB, using analogous 
amide coupling techniques to those described hereinbefore for compounds 
of formulae II A and IIB. It will be appreciated \hai by an appropriate 
selection of the protecting group R'", it may be removed during the 
reaction of the product formed from' the cyclisation of compounds of 
formulae XXIA and XXIB. 

In a further embodiment, compounds of formulae XIVA and XIVB, in 
which R2 represents C(0)NR'2R", and R^^ and R'^ are as defined 
hereinbefore for compounds of formulae lA and IB, except that they do 
not represent H, may be prepared from corresponding compounds of 
formula XIVA and XIVB, in which R^ represents C(0)NH2. 

This conversion may be accomplished using procedures which are known 
to those skilled in the art. For example, the CONHj group may be 
hydrolysed into the corresponding acid (or acid salt) group, which may 
then be coupled to a compound of formula HNR'^R'^ using analogous 
amide bond forming techniques to those previously described for 
compounds of formulae IIA and IIB. Preferably, the hydrolysis is 
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performed under basic conditions e.g. using aqueous sodium hydroxide in 
• ethanol or dioxan, at reflux temperature of the reaction. 

5. Conjipounds of formulae lA and IB in which represents lower alkyl, 
alkylHei or alkylaryl may be prepared by aIk>'lation of corresponding 

' compounds of formulae XXIIA and XXJIB, respectively: 




XXIIA XkllB 
wherein R^ R^ R" and A are as previously .defined for compounds of 
formulae lA and IB, for example as described hereinbefore for preparation 
of compounds of formulae XTVA and XIVB. The skilled person will 
appreciate that compounds of formulae XXIIA and XXIIB are, 
respectively, compounds of formulae lA and IB in which R^ represents H. 

6. Compounds of formulae lA and IB, in which R^ represents lower all^l 
(which allcyl group is branched and unsaturated at the carbon atom that is 
attached to the rest of the molecule), NR^2R^^ cyano, aryl or Het' (which 
Het' group is either aromatic or unsamrated at the carbon atom that is 
attached to the rest of the molecule), may be prepared by cross-coupling 
of corresponding compounds of formula XXIII A and XXIIIB: 
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XXIIIA XXIIIB 
wherein Hal, R', R'\ R" and A are as hereinbefore defined, using a 

* 

compound of formula 

wherein R^' represents lower alkyl (which alkyl group is branched and 
unsaturated at the carbon atom that is attached to M), NR^^R!\ cyano, aryl 
• or Hei'^' (which- Het^ group is either aromatic or unsaturated at the carbon * 
atom that is attached to M), R^^ and R^^ are as hereinbefore defined and M ' 
represents an optionally substimted metal or boron group, which group is 
suitable for cross-coupling reactions, for example a trialkylstannane (e.g. 
tri-w-butylstannane), a dialkylborane (e.g. diethylborane), a dialkoxy 
borane, a dihydroxyborane, lithium, a halomagnesium, a halozinc, 
copper, , a halomercury, in the presence of an appropriate catalyst system 
(e.g. a palladium or nickel catalyst). 



The cross-coupling reaction is preferably carried out in the presence of a 
base (e.g. potassium carbonate, cesium fluoride or iriethylamine), 
preferably in excess. Those skilled in the an will appreciate that the type 
of catalyst that is employed will depend on factors such as the nature of 
the M group, the substrate that is employed etc. 
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Typical procedures that may be employed • include those described 
hereinafter. In a further n>'pica] procedure, a compound of formula R^*M 
may be used, in which M is halozinc. Such a compound may be prepared 
by reaction of a compound R^Hal, where Hal and are as hereinbefore 
defined, with an aUcyllithium (e.g. /j-but>']lithium) at a temperature of 
between -78 °C and room temperature, in a suitable solvent (e.g. THF), 
and the resultant solution is then treated with ZndDClj (solution in ether) 
and the resultant solution is treated with a compound of formula XXIIIA 
or XXIIIB in the presence of a palladium catalyst (e.g. 
tetrakis(triphenyl)phosphine palladium) in a suitable solvent (e.g. THF). 
The reaction may be carried out at from room temperamre to reflux 
temperamre. 

Suitable coupling to'nditions also include so-called Suzuki and Stille 
conditions such as those described hereinbefore in respect of preparation 
of compounds of formulae XniA and XIIIB. 

The skilled person will appreciate that compounds of formulae lA and IB 
in which represents lower alkyl that is branched, but not unsamrated, at 
the carbon atom that is attached to the rest of the molecule may be 
prepared by in this way, provided that the corresponding compound of 
formula lA or IB in which the corresponding R^ group is unsaturated is 
subsequently hydrogenated under conditions known to those skilled in the 
art. 

Compounds of formulae XXIIIA and XXIIIB may be prepared by 
cyclisation of corresponding compounds of formulae XXI VA and XXI VB, 
respectively: 
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XXIVA XXIVB 



in which R', R^ R*, A and Hal are as hereinbefore defined, for example 
• under analogous reaction conditions to those described hereinbefore for 
5 compounds of formulae II A and IIB. 

Compounds of formulae XXIVA and )(XIVB may be prepared 

analogously to methods described herein, for example coupling of a 
■ \ . . . 

compound of formula FV, as hereinbefore defined, to an appropriate 4- 

10 amino-3-halopyrazole-5-carboxamide, which pyrazole compound may, in 

turn, be prepared by halogenation of a corresponding 4-aminopyrazole-5- 

carboxamide, under conditions which are well known to those skilled in 

the art. 

15 Compounds of formulae XXIII A and XXIIIB may alternatively be 
prepared from corresponding compounds of formulae. XXV A and XX VB, 
respectively: 
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XXVA XXVB 
wherein A, Hal, and are as hereinbefore defined, for example as 
described hereinbefore for preparation, of compounds of formulae lA and 
IB from compounds of formulae XA and XB (see process 4 above). 

Compounds of formulae XXVA and XXVB may be prepared via routine 
techniques (for example for compounds of formulae XXVA and XXVB in 
which A represents N, reduction of corresponding nitropyridine 
compounds of formulae XIIID and .XIIIE as defined herein, respectively, 
for example as described herein). 

7. Compounds of formulae lA and IB in which R^ represents 
N(H)C(0)R" may be prepared by acylation of a corresponding compound 
of formula lA or IB in which represents NHj, using a compound of 
formula XXVI, 

L'C(0)R" XXVI 
in which L' and R'^ are as hereinbefore defined under conditions that are 
known to those skilled in the art. 

8. Compounds of formulae lA and IB in which R^ represents NR'^R'^ in 
which one of R'^ and R" does not represent H may be prepared by 
alkylaiion of a corresponding compound of formula lA or IB in which R^ 
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represents 'NHj' using an appropriate alicylating agent under conditions thai 
are known to those skilled in the an. 

9. Compounds of formulae I A and IB in which R- represents NR"R'^ in 
which one of R'^ and R'^ does not represent H may be prepared by 
reductive aminaiion from a compound of formula lA or IB in which 
represents NHj, using an appropriate carbonyl compound under conditions 
that are known to those skilled in the art. 

10. Compounds of formulae lA and IB in which R" represents NH, may 
be prepared by reduction of corresponding compounds of formulae 
XXVIIA or XXVIIB, respectively: 




XXVIIA XXVIIB 
wherein A, R\ R^ and R^ are as hereinbefore defined under conditions 
that are well known to those skilled in the art. 

Compounds of formulae XXVIIA and XXVIIB may be prepared by 
nitration of corresponding compounds of formulae XXVIIIA or XXVIIIB, 
respectively: 
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XXVIIIA XXVIIIB 

wherein A, R\ and R'^ are as hereinbefore defined, using conventional 
techniques. For example, 'nitration may be performed at or around room 
lemperamre using L5 to 3 eq. of ammonium nitrate .in the presence of 
trifluoroaceiic anhydride. 

• ... , . ....... , . 

Compounds of formulae XXVIIIA and XXVIIIB may be prepared . 
anak)gously to methods described herein in respect of the preparation of 
10 compounds of formulae I A and IB. 

Compounds of formulae IIIA and IIIB, IV, VIIA and VIIB, IX, Xni, 
XIIIF and XIIIG, XVA and XVB, XVIIA and XVIIB, XVHI, XXA and 
XXB, XXIA and XXIB and XXVI, and compounds of formulae 

15 HNR^^R^\ R2^M, R^L^ and R^OH, and derivatives thereof, when not 
commercially available or not subsequently described, may be obtained 
either by analogy with the processes described hereinbefore, or by 
conventional synthetic procedures, in accordance with standard 
techniques, from readily available staning materials using appropriate 

20 reagents and reaction conditions. 
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SubstiiueHis On ' aiyl and Het/Het^ groups in the above-memioned 
compounds may be introduced, removed and inierconvened, using 
techniques which are well known to those skilled in the an. For example, 
compounds of formulae I A and IB as described hereinbefore, in which 
represents an aryl or alk)'lary] group, may be prepared by dehalogenating 
corresponding compounds of formula lA or IB, in which represents an 
aryl or alk>'lar>'l substituted with a halo group, such as a bromo or iodo. 
. The reaction may be performed using methods which are well known to 
those skilled in the an, for example using a suitable palladium catalyst, 
such as palladium (0) ietrakis(tripbenyl)phosphine, a suitable hydrogen 
donor (e.g. sodium formate), and a suitable base (e.g. trieihylamine), in a 
suitable solvent (e.g. acetonicrDe and/or dunethylsulphoxide). 

The skilled person will also appreciate that various standard substituent or 
functional group interconversions and trainsformations within certain • 
compounds of formulae lA and IB will provide other compounds of 
formulae lA and IB. For example, aDcoxide exchange at the 2-position of 
the 5-phenyl and the pyridin-3-yl substituents. Moreover, certain 
compounds of formulae lA and IB, for example those in which R^"* and 
R*^, together with the nitrogen to which they are attached, form a 4-R^*- 
piperazinyl group, in which R^^ does not represent H, may be prepared 
directly from the corresponding piperazine analogues in which R*^ 
represents H, using standard procedures (e.g. alkylation). 

The compounds of the invention may be isolated from their reaction 
mixtures using conventional techniques. 
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It wiJl be appreciated by those skilled in the arj that, id the course of 

carry'ing out the processes described above, the functional groups .of 

interrnediaie compounds may need to be protected by protecting groups. 
I . . . • . 

Functional groups which it is desirable to protect' include hydroxy, amino 
and carboxylic acid. Suitable protecting groups for hydroxy include 
trialkylsilyl and diarylalkylsilyl groups (e.g. rerr-but>idimethylsilyl, ten- 
butyldiphenylsily] or trimethylsilyl) and tetrahydropyranyl. . Suitable 
protecting groups for amino ioclude /err-butyloxycarbonyl, 9- • * 
fluorenylmethoxycarbonyl or beiizyloxycarbonyl . Suitable protecting 
groups for carboxylic acid include Cj^ alkyl or benzyl esters. 

' The protection and deproiection of functional groups may take place before 
or after any of the reaction steps described hereinbefore. 

Protecting groups may be removed m accordance with techniques which are 
well known to those skilled in the art. 

The use of protecting groups is folly described in "Protective Groups in 
Organic Chemistry", edited by JWF McOmie^ Plenum Press (1973), and 
"Protective Groups in Organic Synthesis", 2"^ edition, TW Greene & 
PGM Wutz, Wiley-Interscience (1991). 

Persons skilled in the an will also appreciate that, in order to obtain 
compounds of formula I in an alternative, and, on some occasions, more 
convenient, manner, the individual process steps mentioned herembefore 
may be performed in a different order, and/or the individual reactions may 
be performed at a different stage in the overall route (i.e. substiments may 
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be added tb and/or chemical transformations performed upon, different 
iniermediaies to those mentioned hereinbefore in conjunction with a 
panicular reaction). This will -depend inter alia on factors such as the 
nature of other functional groups present in a particular substrate, the 
5 availabDity of key intermediates and the protecting group strategy (if any) 
to be adopted. Clearly, the type of chemistry involved will influence the 
choice of reagent that is used in the said synthetic steps, the need, and 
type, of protecting groups that are employed, and the sequence for 
accomplishing the synthesis. 

10 

Pharmaceutically acceptable acid addition salts of the compounds of 
formulae lA and IB which contain a basic cenn-e may be prepared in a 
conventional manner. For example, a solution of the free base may be 
treated with the appropriate acid, either neat or in a suitable solvent, and 

15 the resulting salt may then be isolated either by filtration or by evaporation 
under vacuum of the reaction solvent. Pharmaceutically acceptable base 
addition salts can be obtained in an analogous manner by treating a 
solution of a compound of formula lA or IB with the appropriate base. 
Both types of salt may be formed or interconverted using ion-exchange 

20 resin techniques. 

It will be appreciated by those skiUed in the art that certain protected 
derivatives of compounds of formula I, which may be made prior to a final 
deprotection stage, may not possess pharmacological activity as such, but 
25 may, in certain instances, be administered orally or parenteraUy and 
thereafter metabolised in the body to form compounds of the invention 
which are pharmacologically active. Such derivatives may therefore be 
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described as "prodrugs". Further, cenain compounds of formula I may act 
■ as prodrugs of other compounds of formula I. , 

All protected derivatives, and prodnigs, of compounds- of formula I are 
included within the scope of the invention. 

Medical Use 

The compounds of the invention are useful because they possess' 
pharmacological activity , in animals, especially mammals, including 
humans. They are therefore indicated as pharmaceuticals, as well as for 
use as animal medicaments. 

I 

« I ■ 

■ ' ■ ...... i . , , . 

•According to a further aspect of the invention there is provided the . 
coEppounds of the invention for use as pharmaceuticals, and for iise as 
anunal medicaments. 

In particular, compounds of the mvention have been found to be potent 
and selective inhibitors of cGMP PDEs, such as cGMP PDE5, for 
example as demonstrated in the tests described below, and are thus useful 
in the treatment of medical conditions in humans, and in animals, in which 
cGMP PDEs, such as cGMP PDE5, are indicated, and in which inhibition 
of cGMP PDEs, such as cGMP PDES, is desirable. 

By the terra "treatment", we include both therapeutic (curative) or 
prophylactic treatment. 
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Thus, according to a further aspect of the invfentioD there is provided the 
use of the compounds of the invention in the manufacture of a medicament 
for. the treatment of a medical .condition in which a cGMP PDE (e.g. 
cGMP! PDE5) is indicated. .There is further provided the use of the 
compounds of the invention m the manufacture of a medicament for the 
treatment of a medical condition in which inhibition of a cGMP PDE (e.g. 
cGMP PDE5) is desirable. 

The compounds of the iBvention are thus expected to be useful for the 
curative or prophylactic 'treatmeni of male erectile dysfunction (MED), 
female sexual dysfunction (FSD), premature labour, dysmenorrhoea, 
benign prostatic hyperplasia (BPH), bladder outlet, obstruction, 
• •incontinence, • stable and unstable variant (Prinzmetal) angina, " 
hypertension, pulmonar>' hypenension, congestive heart failure,' 
aiiierosclerosis, stroke, peripheral vascular disease, conditions of reduced 
blood vessel patency (e.g. post transluminal coronary angioplasty (post- 
PTCA)), chronic asthma, bronchitis, allergic asthma, allergic rhinitis, 
glaucoma and diseases characterised by disorders of gut motility (e.g. 
irritable bowel syndrome (IBS)). Other conditions which may be 
mentioned include pre-eclampsia, Kawasaki's syndrome, nitrate tolerance, 
multiple sclerosis, peripheral diabetic neuropathy, stroke, Alzheimer's 
disease, acute respiratory failure, psoriasis, skin necrosis, cancer 
metastasis, baldness, nutcracker oesophagus, anal fissure and hypoxic 
vasoconstriction. Particularly preferred conditions include MED and 
FSD. 

Thus the invention provides a method of treating or preventing a medical 
condition for which a cGMP PDE5 inhibitor is indicated, in an animal 
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(e.g. a iDamnjal., iDcIuding a human being), which comprises 
administering a therapeutically effective amount of a compound of the 
invention to a mammal in need of such treatment. 

Pharmaceutical Preparations 

The compounds of the invention will normally be administered orally or 
by any parenteral route, in the form, of pharmaceutical preparations 
comprising the active ingredient, optionally in the form of a non-toxic 
organic, or inorganic, acid, or base, addition salt, in a pharmaceuiically 
acceptable dosage form. Depending upon the disorder and patient to be 
treated, as well as the route of administration, the compositions may be 
administered. at varying doses, 

the compounds of the inventioii may also be combined with any other 
drugs useful in the inhibition of cGMP-PDEs, such as cGMP-PDE5. 

In human therapy, the compounds of the invention can be administered 
alone but will generally be administered in admixmre with a suitable 
pharmaceutical excipient diluent or carrier selected with regard to the 
intended route of administration and standard pharmaceutical practice. 

For example, the compounds of the invention can be administered orally, 
buccally or sublingually in the form of tablets, capsules, ovules, elixirs, 
solutions or suspensions, which may contain flavouring or colouring 
agents, for immediate-, delayed- or controlled-release applications. The 
compounds of invention may also be administered via intracavemosal 
injection. 
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Such tablets may contain excipients such as microcn'stalline cellulose, 
lactose, sodium citrate, calcium carbonate, dibasic calcium phosphate and. 
glycme, disintegrants such as starch (preferably com, potato or tapioca 
5 Starch), sodium starch glycoDaie, croscarmellose sodium and certain 
complex silicates, and granulation binders such as polyvinylpyrrolidone, 
hydroxypropyhnethylcellulose (HPMC), hydroxypropylcellulose (HPC), 
sucrose, gelatin and acacia. Additionally, lubricating agents such as 
magnesium stearate, stearic acid, glycerj'l , behenate and talc may be 
10 included. 

Solid compositions of a similar type may also be employed as fillers in 
gelatin capsules. Preferred excipients in this regard include lactose,' 
starch, a cellulose, milk sugar or high molecular weight polyethylene 
15 glycols. For aqueous suspensions and/or elixirs, the compounds of the ' 
invention may be combined with various sweetening or flavouring agents, 
colouring matter or dyes, with emulsifying and/or suspending agents and 
with diluents such as water, ethanol, propylene glycol and glycerin, and 
combinations thereof. 

20 

The compounds of the invention can also be administered parenterally, for 
example, intravenously, intra-arterially, mtraperitoneally, intrathecally, 
intraventricularly, intrastemally, intracranially, intramuscularly or 
subcutaneously, or they may be administered by infiision techniques. 
25 They are best used in the form of a sterile aqueous solution which may 
contain other substances, for example, enough salts or glucose to make the 
solution isotonic with blood. The aqueous solutions should be suitably 
buffered (preferably to a pH of from 3 to 9), if necessary. The 
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preparation of suitable parenteral formtilations ynder sterile conditions is 
readily accomplished by standard pharmaceutical techniques well-known 
to those skilled in the art. 

I 

I . . . • . 

I 

For oral; and parenteral administration to human patients', the daDy dosage 
level of the compounds of the invention wU] usually be from 10 to 500 
me/kg (in single or divided doses). 

Thus, for example, the tablets or capsules of the compound of the ' 
invention may contain from 5 mg to 250 mg of active compound for 
administration singly or two or more at a time, as appropriate. The 
physician in any event will determine the acmal dosage which will be most 
, spjtable fpr any individual patient and it wDl vary with the age, weight and 
response of the particular patient. The above dosages are exemplary of 
the average case. There can, of course, be mdividual instances where 
higher or lower dosage ranges are merited and such are within the scope 
of this invention. 

The compounds of the invention can also be administered intranasally or 
by inhalation and are conveniently delivered in the form of a dry powder 
inhaler or an aerosol spray presentation from a pressurised container, 
pump, spray or nebuliser with the use of a suitable propellant, e.g. 
dichlorodifluoromethane, u-ichlorofluoromethane, dichlorotetrafluoro- 
ethane, a hydrofluoroalkane such as 1,1,1.2-tetrafluoroethane (HFA 
134A™ or 1,1,1,2,3,3,3-heptafluoropropane (HFA 227EA™), carbon 
dioxide or other suitable gas. In the case of a pressurised aerosol, the 
dosage unit may be determined by providing a valve to deliver a metered 
amount. The pressurised container, pump, spray or nebuliser may contain 
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a solution or suspension of the active compotnd, e.g. using a mixture of 
ethanol and the propellant as the solvent, which may additionally contain a 
lubricant, e.g. sorbitan iriolea^e. Capsules, and cartridges (made, for 
examjile, from gelatin) for ,use in an inhaler or insufflator may be 
formiilated to contain a powder mix of a compound of the invention and a 
suitable powder base such as lactose or starch. 

Aerosol or dry powder formulations are preferably arranged So that each 
metered dose or ""puff contains from 1 to 50 mg of a compound of the 

/invention for deliver)^ to the patieni. The overall daily dose with an 
aerosol ^yiIl be in the range of from 1 to 50 mg, which may be 
administered in a single dose or, more usually, in divided doses 

•throughout the day. 

Alternatively, the compounds of the invention can be administerad in the 
form of a suppository or pessary, or they may be applied topically in the 
form of a lotion, solution, cream, ointment or dusting powder. The 
compounds of the invention may also be transdermally administered, for 
example, by the use of a skin patch. They may also be administered by 
the ocular route, particularly for treating diseases of the eye. 

For ophthalmic use, the compounds of the invention can be formulated as 
micronised suspensions in isotonic, pH adjusted, sterile saline, or, 
preferably, as solutions in isotonic, pH adjusted, sterile saline, optionally 
in combination with a preservative such as a benzylalkonium chloride. 
Alternatively, they may be formulated in an ointment such as petrolamm. 
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For application fopically to the skm, the compounds of the invention can 
be formulated as a suitable ointmeni containing the active compound 
suspended or dissolved in, for example, a mijcnire with one or more of the 
following: mineral oil, liquid petrolanim, white petrolanim, propylene ' 
glycol, polyoxyethylene polyox>'propylene compound, emulsifying wax 
and water. Ahernaiively, they can be formulated as a suitable lotion or 
cream, suspended or dissolved in, for example, a mixmre of one or more 
of the following: mineral oil, sorbitaii monostearate, a polyethylene 
glycol, liquid paraffin, polysorbate 60, cetyl esters wax, cetearyl alcohol, 
2-octyldodecanol, benzyl alcohol and water. 

The skiJled person will also appreciate that, in the treatment of certain 
conditions (including MED and FSD), compounds of the invention may be 
taken as a single dose on an "as required" basis (i.e. as needed or 
desired). ' . 

Generally, in humans, oral administration bf the compounds of the 
invention is the preferred route, being the most convenient and, for 
example in MED, in avoiding the well-known disadvantages associated 
with intracavernosal (i.e.) administration. 

A preferred oral dosing regimen in MED for a typical man is from 25 to 
250 mg of compound when required. 

In circumstances where the recipient suffers from a swallowing disorder 
or from impairment of drug absorption after oral administration, the drug 
may be administered parenterally, e.g. sublingually or bucally. 
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For veterinary use, a compound of the inve'inion is administered as a 
suitably acceptable formulation in accordance with normal veierinar>' 
practice and the veterinary surgeQn will determine the dosing regimen and 
route of administration which, will be most appropriate for a particular 
5 animal. 

Thus, according to a further aspect of the invention there is provided a 
pharmaceutical formulation including a compound of the invention in 
admixmre with a pharmaceutically or veterinarily acceptable adjuvant, 
10 .diluent or carrier. 

In addition to the fact that compounds of the invention • inhibit cyclic 

' guaaosine 3 ',5' -monophosphate phosphodiestefases (cGMP PDEs) and in " 

particular, are potent and selective inhibitors of cGMP PDE5, compounds' 
15 of^ the invention may also have the advantage that they may be more 
efficacious than, be less toxic than, have a broader range of activity than, 
be more potent than, produce fewer side effects than, be more easily 
absorbed than, or they may have other useful pharmacological properties 
over, compounds known in the prior art. 

20 

The biological activities of the compounds of the present invention were 
determined by the following test methods. 

Biological Tests 

25 

Phosphodiesierase (PDE) Inhibitory Activity 

In vitro PDE inhibitory activities against cyclic guanosine 3\5'- 
monophosphate (cGMP) and cyclic adenosine 3 ',5 '-monophosphate 
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(cAMP) phosphodiesterases were deiermined by measurement of their IC50 
values (the concentratioD of compound required for 50% inhibition of 
enzyme activity). 

The required PDE enzymes were isolated from a variet>' of sources, 
including human corpus cavernosum, human and rabbit platelets, human 
cardiac ventricle, himian skeletal muscle and bovine retina, essentially by 
the method of W:J. Thompson and M.M. Appleman (Biochem., 1971, 10, 
311). In panicular, the cGMP-specific PDE (PDE5) and the cGMP- 
inhibited CAMP PDE (PDE3) were obtained from human corpus 
cavernosum tissue, human platelets or rabbit platelets: the cGMP- 
stimulated PDE (PDE2) was obtained from human corpus cavernosum; the 
caJcium/caimodulin (Ca/CAM)-dependem PDE (PDEl) from human 
cardiac ventricle; the xAMP-specific PDE (PDE4) from human skeletal 
muscle; and the photoreceptor PDE (PDE6) from bovine retina. 

Assays were performed using a modification' of the "batch" method of 
W.J. Thompson etjl. (Biochem., 1979, 18, 5228). Results from these 
tests show that the compounds of the present invention are potent and 
selective inhibitors of cGMP-specific PDE5. 

Functional Activity 

This was assessed in vitro by determining the capacity of a compound of 
the invention to enhance sodium nitroprusside-induced relaxation of 
precontracted rabbit corpus cavernosum tissue strips, as described by S.A. 
Ballard et_al. (Brit. J. Pharmacol., 1996, 118 (suppl.), abstract 153P). 
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In Vivo Activity* 

Compounds may be screened in anaesthetised dogs to determine their 
capacity, after i.v. administration, to enhance the pressure rises, in the 
corpora cavernosa of the penis induced by intracavernosal injection of 
5 sodium nitroprusside, using a method based on that described by Trigo- 
Rocha et_al. (Neurourol. and Urodyn., 1994, 13, 71). 

Safety Profile 

Compounds of the invention may be tested at varying i.v and p.o. doses in 
10 animals such as mouse and dog, observing for any untoward effects. 

Examples and Preparations 

The synthesis of tie compounds of the invention and of the intermediates 
15 for use therein are illustrated by the fojlowing Examples and Preparations. 

*H nuclear magnetic resonance (NMR) spectra were recorded using either 
a Varian Unity 300 or a Varian Inova 400 spectrometer and were in all 
cases consistent with the proposed structures. Characteristic chemical 
20 shifts (5) are given in parts-per-million downfield from tetramethylsilane 
usmg conventional abbreviations for designation of major peaks: eg s, 
singlet; d, doublet; t, triplet; q, quartet; m, multiplet; br, broad. 

Mass spectra (m/z) were recorded using a Fisons Instruments Trio mass 
25 spectrometer in the thermospray ionisation mode. 

Room temperature includes 20 to 25 ^C. 
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Synthesis of Intermediaies 

Preparation 1 

4>Nitro-il H-pyra2ole-3 ,5-dicarboxvlic acid 

Fuming: sulphuric acid (105ml) was added dropwise over 45 minutes to 
ice-cooled fmning nitric acid (88m]), so as. to maintain the internal 
temperature below 20°C. Once addition was complete the mixmre was 
warmed to 40°C, pyrazole-3,5-dicarboxylic acid (125g, O.SOmol) added 
portion wise over 75 minutes, so as to maintain the reaction temperamre ' 
below 50°C, and the reaction then stirred at 60°C for 18 hours. The cooled 
mixmre was poured onto ice (1kg), and flaked potassium hydroxide 
carefully added with stirring, until the solution pH was 2. The resulting 
.precipitate was filtered, and triturated with foiling water (500ml), to 
afford the title compound (123g, 76%) as a white solid, 
m.jx 325-327°C. , 

Preparation 2 

4-Nitro-lH-pvrazole-3,5-dicarboxylic acid dimethyl ester 
Thionyl chloride (290ml, 3.98mol) was added dropwise over 2 hours, to 
an ice cooled suspension of the title compound of Preparation 1 (123g, 
0.61mol) in dry methanol (1200ml), and the reaction stirred under reflux 
for 48 hours. The cooled mixmre was concentrated under reduced 
pressure, partitioned between water (500ral) and dichloromethane 
(500ml), and filtered. The phases were separated, the aqueous layer 
extracted with dichloromethane (4x250ml), the combined organic solutions 
dried (NazSOJ, and evaporated under reduced pressure to afford the title 
compound (74. 6g, 53%) as a white solid. 
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• Found : .C, 36.39; H, 2.98; N, 18.15. C^H^N^jO^ requires C, 36.69; H, 
3.08; N, 18.34%. ■ '■ 

6 (CDCI3) : 4.00 (6H, s). 
LRMS ; m/z247 (M + 18)" • • , 

Preparation 3 

4-Nirro- 1 >(pyridm-2-vl)n3ethvl- 1 H-pyrazoleo ,5-dicarboxvIic acid dimethyl 
ester 

Cesium carbonate (14.22g, 43.6miiiol) was added lo a solution of the title 
compound, of Preparation 2 (lO.Og, 43.6mmol) in dimethylformamide 
(100ml), and the mixmre stirred at room temperature for 30 minutes. 2- 
(Chloromethyl)pyridine hydrochloride (7.16g, 43.6mmol) was added and 
'the readtioh stirred at room temperanire for "a further 22 hours. The " 
reaction inixmre was concentrated under reduced pressure, the rpsidiie 
parnticned between dichloromethane (150ml) and water (70inl), and the 
layers separated. The aqueous phase was extracted with dichloromethane 
(2xl00ml), the combined organic extracts dried (MgSOJ, and evaporated 
under reduced pressure. The residual brown solid was purified by column 
chromatography on silica gel, using an elution gradient of ethyl 
acetate:pentane (20:80 to 50:50) to afford the title compound, (6.34g, 
45%) as a white solid. 

5 (CDCI3) : 3.88 (3H, s). 3.96 (3H, s), 5.93 (2H, s), 7.15 (IH, d), 7.21 
(IH, m), 7.66 (IH, m), 8.52 (IH, d). 
LRMS : m/2 321 (M+1)* 
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Preparation -4 • ■ 

4-Nitro- 1 -(pvridin-3-vl)met bvl- lH-pvrazole-3 .5-dicarboxvlic acid dimethyl 
ester 

A mixture of the tiUe compound of Preparation 2 (4.0g, ]7mmol), and 
cesium carbonate (2.86g, 19mmol) in dimeihylformamide (100ml) was 
stirred at room temperature for 45 minutes, 3-(chJoromethyl)pyridine 
hydrochloride (6.26g, 19mmol) added and stirring continued for a further 
18 hours. The reaction mixmre was concentrated under reduced pressure, 
and the residue panitioned betu'een ethyl acetate (50mJ) and water (50ml). 
The phases were separated, the aqueous layer extracted with ethyl acetate 
(2x50ml) and the combined organic extracts dried (NajSO^) and 
evaporated under reduced pressure. The residual brown oil was purified 
by column chromatography on silica gel, using an 'elution gradient of ' 
dichlororaethane:methanol (100:0 to 98:2) to afford the tide compound 
(2.40g, 45%) as a white solid. 

5 (CDCI3) : 3.92 (3H, s), 3.97 (3H. s), 5.82 (2H, s), 7.29 (IH, m). 7.70 
(lH,d), 8.60 (lH, d), 8.69 (lH,s). 
LRMS : m/z321 (M + 1)-' 

Preparation 5 

4-Nitro-l-(pyridin-4-vl)methvl -lH-pvra2ole-3,5-dicarboxvlic acid dimethyl 
ester 

Obtained as a white solid (64%) from the tide compound of Preparation 2 
and 4-(chloromethyl)pyridine hydrochloride using the procedure of 
Preparation 4. 

5 (CDCI3) : 3.90 (3H. s). 3.98 (3H, s). 5.80 (2H. s), 7.18 (2H. d). 8.62 
(2H. d). 
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Preparation 6 • 

l-BeDZvl-4-nitro-lH-pVrazole-3,5-dicarboxvlic acid dimethyl ester 
A mixture of the title compound of Preparation 2 (3.10g, 13.5mmol), 
cesium carbonate (2.20g, 6.75mmoI) and benzyl bromide (1. 6ml, 
5 13.5mmol) in dimethylformamide (40ml) was stirred at room temperature 
for 72 hours. The reaction mixmre was concentrated under reduced 
pressure and the residue partitioned between water (50ml) and ethyl 
acetate (50ml). The phases were separated, the aqueous layer extracted 
with ethyl acetate (2x50ml) and the combined organic, extracts dried 
10 (Na2S04) and evaporated under reduced pressure to afford the title 
compound (4.35g, 99%) as a colourless oD. 
6 (CDCI3) : 3.87 (3H, s), 3.96 (3H, s), 5.78 (2H, s), 7.34 (5H, s). 

■ .,• ,, , , 

Preparation 7 

15 i-(4-Bromobenzvl)-4-nitro-lH-pvrazole-3,5-dicarboxvlic acid dimethyl 
ester 

A mixture of the title compound of Preparation 2 (5.04g, 22.0mmol), 
cesium carbonate (7.88g, 24.0mmol), and 4-bromobenzyl bromide (5.75g, 
24.0mmol) in dimethylformamide (100ml) was stirred for 18 hours at 

20 room temperature. The reaction mixture was concentrated under reduced 
pressure, the residue partitioned between water (50ml) and ethyl acetate 
(75ml) and the phases separated. The aqueous phase was extracted with 
dichloromethane (3x50ml), and the combined organic extracts dried 
(Na2S04) and evaporated under reduced pressure. The residual yellow 

25 solid was triturated with ethanol to afford the title compound, (6.60g, 
75%). 

5 (CDCI3) : 3.90 (3H. s), 3.97 (3H, s), 5.74 (2H. s), 7.24 (2H, d), 7.48 
(2H, d). 
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. LRMS : iiiyz415 (M + 18)* 
Preparation 8 

l-Methyl-4-Djiro-lH-pvrazole-3.5-dic'arboxv]ic acid dimethyl es ter 
Obtained as an off-white solid after trituration with bexane (93%), from 
dimethyl sulphate and the title compound of Preparation 2, using the 
procedure of Preparation 7. 

6 (CDGI3) : 3.95 (6H, 2xs), 4.26 (3H, s). . • . 

LRMS : in/z261(M+18r ' 

Preparation 9 

l-Cyclobutvhnethvl-4-nitro-lH-pvrazole-3,5-dicarboxvlic acid dimethyl 

I ■ 

este r . 

• • '■ i, . . . , . 

Diethylazodicarboxylate (3.78ml, 24.0mmol) was added dropwise to an . • 
ice\cooied solution of cyclobutanemethanol (2.06ml, 21.8mmol), the title 
compound of Preparation 2 (5.0g, 21.8mmol) and triphenylphosphine 
(6.30g, 24.0mmol) in tetrahydroftiran (50ml) and the reaction stirred for a 
further 2 hours at 0°C. The reaction mixture was concentrated under 
reduced pressure and the residue purified by column chromatography on 
silica gel, using an elution gradient of ethyl acetate:hexane (15:85 to 
20:80) to afford the tide compound (6.23g, 96%) as a colourless oil. 
8 (CDCI3) : 1.80-1.95 (4H, m), 2.05 (2H, m), 2.90 (IH, m). 3.96 (6H, 
2xs), 4.63 (2H, d). 
LRMS :m/2 315(M+18)* 
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Preparation' 10 • 

l-f2-(4>Morpho]iDy])ethyI1-4'niiro-lH>pvrazoIe>3,5>dicarboxvli acid 
dimethyl ester 

Obtained as a solid (15%) from 4-(2-cliloroethyl)morpholine 
hydrochloride and the title compound of Preparation 2, using the 
procedure of Preparation 3. 

5 (CDCI3) : 2.46 (4H, m), 2.78 (2H, t), 3.61 (4H, m), 3.95 (6H, 2xs), 

4..73(2H, t). . 

LRMS : m/z343 (M + 1)^ 

Preparation 1 1 

4-Ajnino- 1 -(pyridin-2-yl)methyl- 1 H-pyrazole-3 ,5>dicarboxylic acid 

dimethyl ester ♦ j ■ 

A mixture of the title compound of Preparation 3 (l.Og, 3.12mmoI) and 

Raney nickel (800mg) in methanol (50ml) wais hydrogenated at 50*^C and . 

345kPa (50psi) for 18 hours, then cooled and filtered. The filtrate was 

combmed with a methanol wash of the filter pad, and concentrated under 

reduced pressure. The residue was azeotroped with dichloromethane and 

dried under vacuum to afford the title compound, (895mg, 99%). 

5 (DMSOdfi) : 3.74 (3H, s), 3.80 (3H, s), 5.62 (2H, s), 5.74 (2H, s), 6.98 

(IH, d), 7.26 (IH, m), 7.74 (IH, m), 8.45 (IH. d). 

LRMS : m/z 291 (M+1)^ 

Preparation 12 

4- Amino- 1 -(pyridin-3-yl)methyl- 1 H-pyrazole'3 ,5-dicarboxylic acid 
dimethyl ester 

Tim (II) chloride dihydrate (9.30g, 41.2mmol) was added to a suspension 
of the tide compound of Preparation 4 (2.40g, 7.50mmol) in eihanol 
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(20ra]) and the reactioD stirred at 70°C for 18 ^ours. The cooled reaction 
mijcmre was concentrated under reduced pressure ahd the residue stirred 
vigorously in a mixnire of ethyl . acetate (30ml) and dilute sodium 
carbonate solution (SOml) for an hour. The phases were separated, the 
aqueous layer extracted with ethyl acetate (2x25inl), the combined organic 
solutions dried (Na,S04) and evaporated under, reduced pressure, to afford 
the title compound (1 .77g, 80%) as a white solid. 

6 (CDCI3) : 3.86 (3H, s), 3.96 (3H, s), 5.37 (2H, s). 5.70 (2H, s), 7.22 
(IH, m), 7.54 (IH, d), 8.52 (IH, d), 8.56 (iH, s). 

Preparation 13 

4-Amino-l- (pvridin-4-vl)methyl-lH-pvra2ole-3.5-dicarboxvlicacid 
. dimethyl ester 

' ' if . , , . 

Obtained (96%) from the tiUe compound' of Preparation 5, using the. • 
pre^cedure of Preparation 11 . 

5 (CDCI3) : 3.84 (3H, s), 3.96 (3H, s), 5.39 (2H. s). 5.70 (2H. s), 7.04 
(2H. m), 8.55 (2H, m). 

Preparation 14 

4-Amino-l-( 4-bromobenzvl)-lH-pvrazole-3,5-dicarboxvlic acid dimethyl 
ester 

Obtained as a white solid after recrystallisation from isopropyl acetate 
(74%), from the title compound of Preparation 7, using the procedure of 
Preparation 12. 

6 (CDCI3) : 3.86 (3H, s), 3.97 (3H, s), 5.36 (2H, s). 5.64 (2H. s). 7.10 
(2H, d), 7.42 (2H, d). 

LRMS : m/z369(M+l)* 
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. Preparation 15 ^. 

4-Amiiio-l-cyclobutyIji3ethyl>lH-pvrazole"3,5-dicarboxvlic acid dimethyl 
ester ■ ■ 

A mixi^re 6f the title corapoupd of Preparation 9 (6.23g, 21.0iiimol) and 
5 10% 'palladium on charcoal (800mg) in methanol (ISOml) was 
hydrogenated at 345kPa (50psi) and 50°C for 18 hours. The cooled 
mixture was filtered, the filter pad washed with methanol (150ml) and the 
filtrate evaporated under reduced pressure to afford the title' compound 
(5.50g, 98%) as a white solid. 
10 ,5 (CDCI3) : 1.78-1.92 (4H, m), 1.99 (2H, m), 2.83 (IH, m), 3.94 (6H, 
2x s), 4.55 (2H, d), 5.35 (2H, s). 
LRMS : m/z268(M+l)-^ 

Preparation 16 . • ' 

•15 4-Xmino-l-f2-(4-morpholinvl)ethvll-lH-pvrazoIe-3,5-dic^rboxvlic acid 
dimethyl ester 

Obtained as a brown solid (95%) from the title compound of Preparation 
10, using the procedure of Preparation 11. 

5 (DMSOde) : 2.40 (4H, m), 2.62 (2H, t), 3.50 (4H, m), 3.79 (3H, s), 
20 3.81 (3H, s), 4.50 (2H, t), 5.58 (2H, s). 

Preparation 17 

4-Amino-lH-pvrazole-3,5-dicarboxvlic acid dimethyl ester 
Obtained as a white solid (91 %) from the title compound of Preparation 2, 
25 using the procedure of Preparation 1 1 . 

5 (DMSOde) • 3.80 (6H. s), 5.41 (2H, s), 13.83 (IH. s). 
LRMS : m/2 217(M + l)* 
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PreparaiioD 18 . 

Dimethyl 4-(2-n-propoxvbenzamido)-]-(pvridiD-2-vl)methvl-lH-pvrazo]e- 
3,5-dicarboxvlate 

A solution of the title compound of Preparation 11 (1.56g, 7.84nimol) in 
dichloromethane (5mJ) was added slowly to a solution of 2-n- 
propoxybenzoyl chloride (1.56g, 7.84nmiol) in pyridine (lOml) and the 
reaction stirred at. room temperamre for 18 hours. The reaction mixnire 
was concentrated under reduced pressure, azeotroped with toluene and the 
residual brown oD paniiioned between dichloromethane (10ml) and 
saturated sodium bicarbonate solution (ISml).. The phases were separated, 
the aqueous layer extracted with dichloromethane (3x10ml), and the 
combined organic extracts washed with aqueous copper (U) sulphate 
solution (2x1 0ml), dried (NajSO,) and evaporated under reduced pressure. , 
The residue was purified by column chromatography on silica gel, using 
ah elution gradient of.dichloroiiiethane:methanol (100:0 to 98:2) to afford 
the title compound (1 .80g, 51 %) as a yellow foam. 
5 (CDCI3) : 1.06 (3H, t), 2.03 (2H, m), 3.78 (3H, s), 3.95 (3H, s), 4.25 
(2H. t), 5.85 (2H, s), 6.95-7.08 (3H, m), 7.18 (IH, m), 7.48 (IH, m), 
7.62 (IH, m), 8.24 (IH, d), 8.54 (IH, d). 10.69 (IH. s). 
LRMS :m/z453 (M+l)"^ 

Preparations 19 to 23 

The compounds of the followmg tabulated Preparations of the general 
formula: 
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were prepared by the reaciion of 2-n-propoxybenzoyl chJoride and the 
corresponding aminopyrazoles, using similar methods to that described in 
Preparation 18. 



5 



Prep. 

No. 


R' 


Data 


19 


• * 


6 (CDCI3) : .1.0^ (3H,,t), 2.01. (2H, m), 3.80, 
(3rl, s;, j.yo,(orl, Sj, 4.zj (2rl, t;, (2rl, 
s), 7.06 (2H, m), 7.26 (IH, m), 7.48 (IH, m), 
7.64 (IH, d), 8.22 (IH, d), 8.55 (IH, d), 8.60 
(IH, s), 10.56 (IH, s). 
LRMS : m/z 453 (M+l)+ 


20 




5 (CDCI3) : 1.08 (3H, t), 2.02 (2H. m). 3.78 
(3H. s), 3.97 (3H, s), 4.26 (2H, t), 5.72 (2H, 
s), 7.08 (4H, m), 7.50 (IH, m), 8.23 (IH, d), 
8.56 (2H, m), 10.70 (IH, s). 


21 




5 (CDCI3) : 1.08 (3H, t), 2.02 (2H, m), 3.78 
(3H. s), 3.95 (3H, s), 4.25 (2H, t), 5.63 (2H, 
s), 7.06 (2H, m), 7.16 (2H, d), 7.45 (3H, m), 
8.22 (IH, d), 10.66 (IH. s). 
LRMS : m/z 532 (M +2)* 
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22 




6 (CDCI3) : 1.08 (Sy, I), 1.86 (4H, m), 2.04 
(4H, m), 2.88 (IH,, m), 3.90 (3H, s), .3.95 
(3H, s), 4.28 (2H, t), 4.52 (2H, d), 7.06 (2H, 
m), 7.48 (in, ml 8.24 (IH; d), 10.68 (IH, 

s). ' ' . 
LRMS : m/z 430 (M + l)^ 


23 




5 (CDCI3) : 1.08 (3H, .i). 2.03 (2H, m), 2.48 
{^ti, m), 2.80 (2H,.t), 3.65 (4H, m), 3.88 
(3H, s), 3.95 (3H, s), 4.28 (2H, t), 4.62 (2H, 
,1), 7.08 (2H, m), 7.48 (IH, m), 8.24 (IH, d), 
10.53 (]H,s). 



. Preparation 24 

Dimethyl 4 -(2-D-propoxvbeDzamido)-lH-pvr'azole-3.5-dicarboxvlate 
A \soIutioD of 2-n-propoxybeD2oyl chloride. (3.99g,. 20.0mmol) " in 
dichloromethane (10ml) was added dropwise to a solution of the title 
compound of Preparation 17 (4.0g, 20mmol) in pyridine (50ml) and the 
reaction stirred at room temperature for 18 hours. The reaction mixture 
was concentrated under reduced pressure, the residue partitioned between 
water (SOml) and ethyl acetate (100ml) and the layers separated. The 
organic layer was washed with water (30ml), IN hydrochloric acid 
(4x50ml), dried (MgS04) and evaporated under reduced pressure. The 
residue was purified by column chromatography on sflica gel, using an 
elution gradient of ethyl acetate:pentane (50:50 to 100:0) to afford the title 
compound, (2.04g, 28%) as a white solid. 

5 (DMSOde) : 0.98 (3H, t), 1.89 (2H, m), 3.78 (3H, s),. 3.81 (3H. s). 
4.24 (2H, I), 7.10 (IH, m). 7.25 (IH, d), 7.57 (IH, m). 7.99 (IH. d). 
10.28 (IH, s), 14.51 (IH, s). 
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. LRMS : m/z 362 (M + 1)-^ 
PreparaiioD 25 

4-(2-D-f>rop6xvbeD2amido)- 1 H-pvra2ole-3,5-dicarboxanijde 
^ Liquid ;amnioiiia (15mJ) was added carefully to a cooled (-TS^C) solutioD 
of the title compound of Preparation 24 f2.0ig, 5.56mmol) in methanol 
(25ml) and the reaction heated at 100°C in a sealed vessel for 18 hours. 
The cooled reaction mixture was concentrated under reduced pressure and 
azeoiroped with dichloromethane to afford the title compound (1.62g, 
93%) as a while solid. 

6 (DMSOd^) : 0.98 (3H, t), 1.90 (2H, m), 4.19 (2H, t), 7.08 (IH, m), 
7.22 (IH, d), 7.55 (5H, m), 7.97 (IH, d), 10.56 (IH, s). . 
■LRMS : m/2 332(M+l)-' - ' 

Preparation 26 ' ' , ' 

3-CarboxamidO'5-(2>D>propQxypbeDvl)- 1 >(pyridiD'2-yI)methvl' 1 ,6- 

dihydro-7H-pyra2olo[4,3-dlpvrimidiD-7>ODe 

An ice-cooled solution of the title compound of Preparation 18 (3.50g, 
7.74rQmol) in methanol (300ml) was saturated with ammonia, then heated 
to lOOX in a sealed vessel for 72 hours. The cooled mixture was 
concentrated under reduced pressure, and the residue triturated with 
diethyl ether, then a solution of dichloromethaneimethanol (90:10), to give 
the title compound (LOg) as a white solid. The filtrate was concentrated 
under reduced pressure and the residue purified by column 
chromatography on silica gel, using dichloromethaneimethanol (98:2) as 
eluant to afford a further 780mg, of the title compound. 
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5 (CDCI3) ; 1.18 OH. I), 2.00 (2H, ra), 4.21 (2H, t), 6.06 (3H, m), 7.06- 
7.20 (4H, ra), 7.54 (IH. m), 7.62 (IH, m). 8.16 (IH, m), 8.43 (IH, d), 
8.56 (IH, d). 
LRMS : m/z405 (M + 1)^ 

5 

Preparation 27 

3-Carboxamido-5-(2-n-propox\T3heDv])-l-(pvridiii-3-vl)methvl-1.6- 
dihvdro-7H-pvra2olof 4 .3-d1pvrimidm-7-ODe 

An ice-cooled solution of the title compound of Preparation 19 (2.02g. 

10 AAlmmol) m methanol (80mJ) was samrated with ammonia and the 
reaction heated at lOO^'C in a sealed vessel for 18 hours. The cooled 
reaction mixture was evaporated under reduced pressure to give a white 
solid. Potassium, t-butoxide. (1.40g,, 12,43mmol) ,. was added to a, ... 
suspension of this product in isopropanol (30ml), and the reaction heated 

15 iinder reflux for 8 hours, then cooled. Water (60ml) was added, the 
mixture neutralised with 2N hydrochloric acid and the resuJting precipitate 
filtered, washed with water and dried under suction to afford the title 
compound (1.20g, 66%) as a white solid. 

5 (CDCI3) : 1.20 (3H, t). 2.04 (2H, m), 4.22 (2H, t), 5.92 (2H, s), 6.05 
20 (IH, s), 7.10 (IH, d), 7.17 (IH, m), 7.26 (IH, m), 7.54 (IH, m), 7.86 
(IH, d), 8.15 (IH, s), 8.40 (IH. d), 8.56 (IH, d). 8.80 (IH, s). 11.49 
(lH,s). 

LRMS : m/z405 (M+1)* 



25 
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■ Preparation 28 ^ , 

3-Carboxamido-5>(2-D>propoxvpbeDv])-l>(pyridin-4-v])methv]-l,6- 
dihydro-7H-pyrazoIof4,3-dlpYriniidii3>7>oDe 

An ice-/cooled solution of the title compound of Preparation 20 (1 .30g, 
2.88nimol) in methanol (100ml) was saturated with 'ammonia and the 
reaction heated at ]00°C for 24 hours. The coaled reaction mixture was 
evaporated under reduced pressure and the residue suspended in 
isopropanol (100ml). Potassium t-buioxide (1.7g, IS.lmmol) was added 
and the reaction heated under reflux for 5 hours, then cooled. Water 
(lOOmJ) was added, the mixture neutralised with 2N hydrochloric acid and 
extracted with dichJoromethane (2x1 00ml). The combined organic extracts 
were dried (NajSOJ, concentrated under reduced pressure and the residue 
purified' by column chromatography on silica gel, using an eluiion gradient • ' 
of dichloromeihane:meihanol (98:2 to 94:6) to afford the title compound 
(550mg, 47%). • / " 

5 (CDCI3) : 1.19 (3H. t), 2.03 (2H, m). 4.22 (2H, t), 5.88 (2H. s), 6.05 
(IH, s), 7.10 (IH, d), 7.17 (IH, m), 7.35 (2H, d), 7.54 (IH, m), 8.16 
(IH, s), 8.40 (IH, d), 8.57 (2H. d), 11.50 (IH. s). 

Preparation 29 

l-(4-Bromobenzyl)-3-carboxamido-5-(2-n-propoxvphenvn-l,6-dihvdro- 
7H-pyra2olof4,3-d1pyrimidin-7-one 

Obtained (88%) from the title compound of Preparation 21, using a 
similar procedure to that described in Preparation 28. 

6 (DMSOde) : 0.94 (3H, t), 1.72 (2H, ra), 4.05 (2H, t), 5.78 (2H, s), 
7.08 (IH, m), 7.18 (IH, d), 7.26 (2H, d), 7.52 (3H, m), 7.76 (2H, ra). 
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Preparation .30 . 

3-Carboxamido-l-cvclobutvlinethvl-5-(2-D-propoxvpbeDvl)-l,6-dihvdro- 
7H-pvrazolo|4.3-dlpvriiiiidm-7-ODe 

ObtaiLed as an off-whiie solid (56%) from the tide compound of 

Preparation 22, using the procedure of Preparation 27. 

5 (CDCI3) : 1.11 (3H, t), 1.93 (4H, ra), 2.04 (4H, m), 3.07 (IH, m), 4.24 

(2H, t), 4.75 (2H, .d), 5.93 (IH, s), 7.10 (IH, d), 7.18 (IH, m), 7.55 

(IH. m), 8.17 (IH, s), 8.42 (IH, d), 11.44 (IH, s). 

LRMS : ni/z382 (M + 1)^ 

Preparation 31 

3-Carboxaniido- 1 - f 2-(4-morpholinvl)eth vl1-5-(2-p-propox vphepyl)- 1,6- 
dihvdro-7H-pvrazo]of4,3-d1pvrimidin-7-one 

Obtained as an orange solid (67%) from , the title compound of Preparation 

13 using a similar procedure to that described in Preparation 28. 

5 (DMSOde) : 0.96 (3H, t), 1.73 (2H, m), 2.50 (2H, m). 2.77 (2H, m), 

3.32 (2H, m), 3.61 (4H. m), 4.05 (2H, t), 4.84 (2H, t), 7.08 (IH, m), 

7.18 (IH, d), 7.52 (IH, m), 7.74 (3H, m), 12.34 (IH, s). 

LRMS : mJz All {U+iy 

Preparation 32 

3-Carboxamido-5-(2-n-propoxvphenvl)-2.6-dihvdro-7H-pvra2olof4.3- 
d]pyrimidiji-7-one 

A mixmre of the title compound of Preparation 25 (1.2g, 3.62mmol) and 
potassium t-butoxide (1.63g, 14.49mmoI) in n-propanol (50ml) was heated 
under reflux for 18 hours. The cooled reaction mixture was concentrated 
under reduced pressure, the residue dissolved in water (30ml), washed 
with ethyl acetate (20ml) and acidified to pH 4 with hydrochloric acid. 
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The resulting precipitate was filtered, washed' with water and dried at 
60°C. A mixture of tliis solid, and N,N'-carbonyldiimidazole (670mg, 
4.13mmQl) in letrahydrofuran (50mJ) was heated under reflux for 3 hours, 
then cooled in an ice-bath. The mixture was saturated with ammonia gas, 
5 and stirred at room temperature for 18 hours. The resulting precipitate 
was fiJiered, washed with ethyl acetate and dried at 60^C to afford the title 
compound (510mg, 45%) as a beige solid. 

5.(DMSOd6) : 0.96 (3H, t), 1.75 (2H, m), 4.05 (2H, t), 7.08 (IH, m), 
7.19 (IH, d), 7.50 (IH, m), 7.67 (IH, s), 7.71 (IH, s), 7.79 (IH, d). 
10 LRMS : m/z314(M + l)^ 

Preparation 33 

3-N-Methylcarboxamido-5-(2-^n-propoxypbenyl)-l>(pyridin-2-yl)methyl> * 
l,6>dihvdro-7H-pyra2olo[4,3-d]pyriniidin-7-one 

15 A mixture of the titlie compound of Preparation 26 (600mg, 1.48mmoI) • 
and 2N aqueous sodium hydroxide solution (20ml) in dioxan (lOml) was 
heated undei; reflux for 18 hours. The cooled reaction mixture was 
neutralized with 2N hydrochloric acid, concentrated under reduced 
pressure and azeotroped with toluene. The residual white solid was 

20 suspended in dichJoromethane (20ml), N-methyhnorpholine (360ml, 
3.26mmol), l-hydroxybenzotriazole hydrate (220mg, 1.63mmol), 
methylamine hydrochloride (220mg, 3.26mmol) and finally l-(3- 
dimethylaminopropyl)-3-eihylcarbodiimide hydrochloride (3 12mg, 
1.63mmol) added and the reaction stirred at room temperature for 18 

25 hours. The reaction mixture was fiJtered, sodiimi bicarbonate solution 
(20ml) added, and the phases separated. The aqueous phase was extracted 
with dichloromethane (4x20ml), the combined organic extracts washed 
with brine (20mJ), dried and evaporated under reduced pressure. The 
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crude product was purified by column chromatography on sUica gel, using 
an elution gradient of dichloromethane: methanol: 0.88 ammonia (100:0:0 
to 98:2:1) to afford the title compound (I70mg, 30%)- as a pale yellow 
solid. I . 

5 6 (CDCI3) : 1.19 (3H, t), 2.01 (2H, m), 3.17 (3H, d),'4.20 (2H, t), 6.05 
' (2H, s), 7.08 (2H, m), 7.18 (2H, m), 7.54 (IH, m), 7.60 (IH, m), 8.12 
(IH, s), 8.42 (IH, d), 8.55 (IH, d), 11.42 (IH/s). 
LRMS : m/z419(M + l)^ 

10 Preparation 34 . 

3-N-Methvlcarboxamido-5-(2-n-propoxvDhenyl)-l-'(pvridin-3-vl)methvl- 
1 ,6-dihvdro-7H-pyrazolof4 ,3-dlpvrimidin-7-one 
Obtained a? a white solid (55%) from the title, Compound of Preparation . . 

27, using the procedure of Preparation 33. ' 

■15 5 (CDCI3) : 1.20 (3H, t), 2.04 (2H, m), 3.16 (3H, d), 4.24 (2H, t^. 5-.90 
(2H, s), 7.09 (IH, d), 7.21 (2H, m), 7,55 (IH, m), 7.85 (IH. d), 8.15 
(IH, m), 8.39 (IH, d), 8.55 (IH, d), 8.79 (IH, s), 11.43 (IH, s). 

Preparation 35 

20 3-N-Methvlcarboxamido-5-(2-n-propoxvphenvl)-l-(pyridip-4-vl)methvl- 
l,6-dihvdro-7H-pyrazolof4,3-d1pvrimidin-7-one 

Obtained as a white solid (37%) from the title compound of Preparation 

28, using a similar procedure to that described in Preparation 33. 

5 (CDCI3) : 1.18 (3H, t), 2.02 (2H, m), 3.17 (3H, d), 4.21 (2H, t), 5.86 
25 (2H, s), 7.10 (IH, d), 7.20 (IH, m), 7.30 (2H, d), 7.55 (IH, m), 8.16 
(IH, s), 8.39 (IH, d), 8.56 (2H, d), 11.48 (IH, s). 
LRMS : m/z419(M+l)-' 
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. Preparation 36 ' 
1 '(4-Bromoben2y])-3-N-methylcarboxainido-5-(2-D-propoxypheDyl)' 1 ,6- 
dihydro-7H-pyrazolo[43-d]pyriinidii}-7'ODe 

A mixnire of ihe title compouEid of Preparation 29 (2.56g, 5.3inmol) and 
5 ^ 6N aqueous sodium hydroxide solution (60m]) in ethanol (30nil) was 
healed under reflux for 18 hours. The cooled reaction mixture was 
acidified with hydrochloric acid, the resulting precipitate filtered, washed 
with water, and dried at 60X, to give a white solid. A mixtlire of this 
product, N-methylmorpholine (1.29ml, 11.7nimol), 1- 

10 hydroxybenzotriazole hydrate (950mg, 6.2mmol), methylamine 
hydrochloride (357mg, 5.3nimol) and finally l-(3-dimethylaminopropyl)- 
3-ethylcarbodiimide hydrochloride (L28mg, 6.7mmol) in dichJoromethane 

<40ml) was stirred at room temperature for 3 hours. The reaction mixture ' * 

was washed with ammomum chloride solution (lOml), then sodium " 

15 bicarbonate solution (10ml), dried (NajSOJ and concentrated • under 
reduced pressure. The residue was purified by column chromatography on 
silica gel, using dichloromethane:methanol:0.88 ammonia (98:2:0.2) as 
eluant to afford the title compound (l.lg, 42%). 

5 (CDCI3) : 1.19 (3H, t), 2.04 (2H, m), 3.16 (3H, d). 4.22 (2H, t). 5.81 
20 (2H, s), 7.09 (IH, d), 7.19 (IH, m), 7.41 (SH.'m), 7.53 (IH, m), 8.15 

(IH. d), 8.58 (IH, m), 11.40 (IH, s). 
LRMS : m/z 498 (M+2)-' 



25 
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Preparation ,37 . 

l-Cvclobutvl-3-N-methvlcarboxamido-5-(2-D-propoxM)heDvi)-L6-dihvdro- 
7H-pvra2olof4,3-dlpvrimidiD-7-ODe 

Obtained after recrystallisaiion from ethyl aceiate-hexane (51%), from the 
title compound of Preparation 30, using a ' similar procedure to thai 
described in Preparation 36. 

5 (CDCI3) : 1.17 (3H, t), 1.86 (4H, m), 1.99 (4H, m), 3.00 (IH, m), 3.12 
(3H, d); 4.20 (2H, t), 4.69 (2H, d), 7.06 (IH, d), 7.17 (IH, m), 7.50 
(IH, m), 8.11 (IH, m), 8.38 (IH, d), 11.35 (IH, s). 
LRMS : mJz 395 (M)^ 

Preparation 38 

3-Methoxvcarbonvl-4-niiro-l-(pvridin-2-,vl)methvl-lH-pvrazole-5- " 
carboxylic acid ' 

Potassium hydroxide solution (6.87ml, IN, 6.87mm61) was added to a , 
suspension of the tide compound of Preparation 3 (2.0g, 6.25mmol) in 
methanol (50ml) and the reaction stirred at room temperamre for 18 
hours. The reaction mixture was concentrated under reduced pressure, the 
residual brown oil dissolved in water (15ml), and washed with diethyl 
ether (20ml). The aqueous solution was acidified to pH 4 with 2N 
hydrochloric acid, the resulting precipitate filtered, washed with water and 
diethyl ether, and dried at 60°C, to afford the title compound (1.37g, 
72%). 

Found : C, 46.63; H, 3.11; N, 18.00. C,2H,oNA requires C. 47.07; H, 
3.29; N, 18.30%. 

6 (DMSOde) : 3.85 (3H, s), 5.92 (2H, s), 7.34 (2H, m), 7.81 (IH, m). 
8.48 (IH, d). 
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Preparation .39 • 

l-BeDzvl-3-methoxycarboDvl-4-nitro-lH-pvra2ole-5-carboxylic acid 
A methanolic solution of potassium hydroxide (27m], 2N, 54mjno]) was 
added to a solution of the title compound of Preparation 6 (17.4g, 
54.5mmol) in methanol (400ml) and the reaction stirred at room 
temperamre for 40 hours. The reaction mixture was concentrated under 
reduced pressure, the residue suspended in water (100ml), and acidified to 
pH 4 using 2N hydrochloric acid. This mixmre was evaporated under 
reduced pressure and recr\'stallised from dichloromethane-peniane to 
afford the title compound as a solid. 

8 (DMSOde) : 3.80 (3H, s), 5.74 (2H, s), 7.23-7.38 (5H, m). 

Preparation 40 , , .. 

3-Methoxycarbonyl-l-methy]-4-nitro-lH-pyra2ole-5-carboxylic acid 
An aqueous solution of potassium hydroxide (6.48ml, 2N, 12.95mmol) , 
was added to a suspension of the title compound of Preparation 8 (3.0g, 
12.37mmoI) in methanol (60mJ) and the reaction stirred at room 
temperature for 18 hours. The reaction mixmre was concentrated under 
reduced pressure, the residue partitioned between ethyl acetate (30ml) and 
water (30ml), and the phases separated. The aqueous layer was acidified 
to pH 4 using 2N hydrochloric acid, extracted with ethyl acetate (4x50ml) 
and the combined organic solutions dried (Na2S04), and evaporated under 
reduced pressure to afford the title compound (1.97g, 70%) as a white 
solid. 

8 (DMSOdfi) : 3.83 (3H, s), 4.14 (3H, s). 
LRMS : m/z 247 (M + 18)^ 
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. Preparation 41 ^ 

3-MethoxvcarboDvl-l-metbv]-4-nitro-lH-pvra2ole-5-carboxvlic acid . 
ctdoride 

Oxalyl chloride (3.05inl, 34.9iiunol) was added dropwise to an ice-cooled 
5 suspension of the title compound of Preparation '40 (4.0g, 17.5mmol) and 
dimeihylformamide (1 drop) in dichloromethane (50ml), and the reaction 
was stirred at room temperanire for 18 hours. The reaction mixmre.was 
concentrated under reduced pressure, and the residue trimraied with 
hexane to afford the title corbpound as a beige solid. * 
10 o CDMSOde) : 3.85 (3H, s),4.15 (3H, s). 

Preparation 42 

. l-Benzvl-3-methoxvcarbonyl-4-nitro-lH-pvrazole-5-carboxamide 

Oxalyl chloride (7.8ml, 90nunol) was added dropwise to an ice-cooled . • 

•15 solution oiF the title compound of Preparation 39 (13.7g,. 44.9mmoi) ind 
dimeihylformamide (1 drop) in dichloromethane (100ml), and the reaction 
stirred at room temperamre for 4 hours. The reaction mixmre was 
concentrated under reduced pressure, the residue suspended in dioxan 
(SQml), and cooled in an ice-bath. 0.88 Ammonia was added dropwise 

20 untD a pH of 8 had been achieved, the mixture stirred for 30 minutes, then 
concentrated under reduced pressure. The residue was triturated with 
water, filtered and dried under suction to afford the title compound (8.2g, 
60%) as a white powder. 

25 Preparation 43 

3-Methoxvcarbonvl- 1 -methvl-4-nitro- 1 H-pvra201e-5-carboxamide 

Oxalyl chloride (1.1ml, 12.6mmoI) was added dropwise to an ice-cooled 

solution of the tide compound of Preparation 40 (1.93g, 8.42mmol) and 
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dinietliylformamid6 (1 drop) in dichloromethane (30ml), and the reaction 
stirred at room temperature for 18 hours. The reaction mixture was 
evaporated under reduced pressure, triturated with tetrahydrofuran 
(lOOml), filtered and the filtrate cooled in an ice-bath. Ammonia gas was 
5 passed through the solution for 30 minutes, the resulting precipitate 
filtered, washed with water and dried at 60'^C to afford the title compound 
(1.39g, 72%) as a white solid. 

Found : C, 36.97; H, 3.55; N, 24.36. C^HgNA requires C, 36.85; H, 
3.53; N, 24.56%. 

10 5 (DMS0d6) : 3.88 (3H, s), 3.92 (3H, s), 8.37 (IH, s), 8.50 (IH, s). 
LRMS : myz246 (M + 18)" 

Preparation 44 . ► . » " 

5-MethoxycarboDyl- 1 -methyl-4-iiitro- 1 H-pyrazole-S-carboxamide 
15 Obtained as a whit6 solid after recryistallisation from methanol-ethyl < 
acetate (49%), from l-methyI-5-(methoxycarbonyl)-4-mtropyra201e-3- 
carboxylic apid (J.Med.Chem. 1994, 37, 4335) using the procedure of 
Preparation 43. 

Found : C, 36.70; H, 3.42; N, 24.33. C7H8N4O5 requires C, 36.85; H, 
20 3.53; N, 24.56%. 

5 (DMSOdfi) : 3.87 (3H, s), 4.12 (3H, s), 7.77 (IH, s), 8.01 (IH, s). 
LRMS : myz246 (M+18)* 

Preparation 45 

25 3-Methoxycarbonyl-4-nitro-l-(pyridin-2-yl)metIivl-lH-pyrazole-5-N- 
methylcarboxamide 

A mixture of the title compound of Preparation 38 (1.36g, 4.45mmol), 1- 
(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (853mg, 
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. 4.45mmoI), 1-bydroxybenzotriazole hydrat^p (682mg, 4.45inmol), 
methylamine hydrochloride . (1.20g, • 17.79niinol) and . N- 
ethyldiisopropylamine (3.87ml,' 22. 24mmol) in dichlororaethane (30ml) 
was silirred ai room temperature for 18 hours. The reaction mixture was 
5 washed consecutively with water (lOml), 0.5N hydrofchloric acid (lOml), 
0.5N sodium hydroxide solution (10ml) and . water (10ml), then dried 
(MgS04) and evaporated under reduced pressure. The residual orange 
gum was purified by column chromatography on silica gel, using an 
eluiion gradient of dicliloromethanermethaDol (99:1 to 95:5) to afford the 

10 title compound (220mg, 15%) as an orange solid. 

5 (CDCI3) : 3.02 (3H, d), 3.94 (3H, s), 5.67 (2H, s), 7.30 (IH, m), 7.39 
(IH, d), 7.78 (IH, m), 8.55 (IH, d), 8.72 (IH, m). 

•■ ■■ 'LRMS : in/z320 (M + 1)^ . 

15 A"eparation 46 * 
3-Methoxycarbonyl' 1 -methyM-nitro- 1 H-pyrazole-S-N-methylcarboxamide 
Methylamine hydrochloride (2.16g, 32ramol) and triethylamine (5.87ml, 
SOmmol) were added to an ice-cold solution of the title compound of 
Preparation 41 (4.55g, 16mmol) in dichloromethane (40ml) and the 

20 reaction stirred at room temperature for 18 hours. The reaction mixture 
was filtered, and the filtrate washed consecutively with water (20ml), IN 
hydrochloric acid (20nil), IN sodium hydroxide solution (3x20ml) and 
water (20ml). The organic solution was dried (MgS04), concentrated 
under reduced pressure and the residue triturated with diethyl ether to 

25 afford the title compound (1.30g, 34%) as a beige solid. 

Found : C, 39.54; H, 4.13; N, 22.90. CgHioNA requires C, 39.67; H, 
4.16; N, 23.13%. 
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■ 5 (CDCI3) : 3.03 (3H, d), 3.96 (3H, s), 4.f9 (3H, s). 7.34 (IH, m). 
LRMS : in/z243 (M + l)-" 

♦ 

i . ' ' ' ". 

Preparation 47 * ' • 

5 . 4-Nitr6-l-(pvridiD-2-vl)methvl-lH-pvrazole-3,5-dicarboxamide 

A suspension of the title compound of Preparation 3 (5.0g, 15.6mniol) in 

methanol (250ml), was saturated with ammonia gas for an hour, and the 

reaction stirred for a fiirther 90 minutes at room temperature. The reaction 

mixmre was evaporated under reduced pressure, azeotroped with 

10 • dichloromethane and dried under , vacuum to afford the title compound 

(4.53g, 100%) as a beige solid. 

Found : C, 45.35; H, 3.46; N, 28.78. Ci.HjoNW requires C, 45.52; H, 
" ", 3.47; N, 28.96%. , ' ' 

5 (DMSOde) : 5.52 (2H, s)» 7.29 (IH, d), 7,36. (IH, m). 7.76 (IHv s); 
15 7.81 (IH, m), 8.04 (IH, s), 8.23 (IH. s), 8.55'(2H, m). 

LRMS : m/z 291 (M+l)-" 

Preparation 48 

5-N-Methvlcarboxainido-4-mtro-l-(pvridin-2-vl)methvl-l H-pvrazole-3- 
20 carboxamide 

An ice-cooled solution of the title compound of Preparation 45 (215mg, 
0.67mmol) in methanol (10ml) was saturated with ammonia, and the 
mixture stirred at room temperamre for an hour. The reaction mixture was 
concentrated under reduced pressure and azeotroped with dichloromethane 
25 to afford the title compound (206mg, 100%) as a beige foam. 

5 (CDCI3) : 3.01 (3H, d), 5.60 (2H, s). 5.74 (IH. s), 7.05 (IH, s), 7.34 
(IH, m). 7.40 (IH, d). 7.78 (IH, m), 8.55 (IH. d), 8.62 (IH, s). 
LRMS : m/z 305 (M+1)* 
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Preparation 49 

l-Methyl-5-N-methvlcarboxaDiido-4-iiitro-lH-pvra2ole-3-carboxaiDide 
Obtained as a solid (99%) from the title compound of Preparation 46, 
5 using the procedure of Preparation 48. 

Found : C, 36.89; H, 3.91; N, 30.59. QH^NsO, requires C, 37.01; H, 
3.99; N, 30.83%. 

5 (DMSOde) :.2.80 (3H, d), 3.82 (3H, s), 7,74 (IH, s), 8.04 (IH, s), 
9.00 (IH, m). 
10 LRMS :myz 245 (M + IS^ 

Preparation 50 

4- Amino-l-benzvl-3-methoxycarbonylT 1 H-pvrazole-5,-carboxaniide , 
Obtained as a dark brown solid (81%) from the title compound of 
15 Preparation 42 and Raney® nickel, using a similar procedure to that 
described in Preparation 11. 
LRMS : m/z 275 (M+l)"" 

Preparation 51 

20 4- Amino- 1 -methvl-3-methoxvcarbonyl- 1 H-pvrazole-5-carboxamide 

Obtained as a white solid (99%) from the title compound of Preparation 
43, using the procedure of Preparation 11 . 

Found : C, 42.18; H, 5.00; N, 27.35. C7H10N4O3 requires C, 42.42; H, 
5.09; N, 28.37%. 

25 8 (DMSOdfi) : 3.78 (3H, s), 3.97 (3H, s), 5.18 (2H, s), 7.39 (2H, s). 
LRMS : m/z 199 (M+1)* 
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Preparation 52 

4-AmiDO-l-methvl-5-metboxvcarboDvl-lH'Pvra2ole-3-carboxainide 
Obtained as a white solid (91%) from, the title compound of Preparatiqn 
44 and Raney nickel, using the procedure of Preparation ! 1 . 
5 6 (DMSOde) : 3.82 (3H, s), 3.98 (3H, s), 5.56 (2H, s), 7.16 (IH, s). 7.34 
(IH, s). 

LRMS : m/z 199 (M + iy 
Preparation 53 

10 4-Amino-l-(pvridin-2-vl)methvl-lH-pvrazole-3,5-dicarboxamide 

Obtained as a white solid (90%) from the title compound of Preparation 
47 using the procedure of Preparation 11 . 

6 (DMSOde) : 5.28 (2H, s), 5.71 (lU, s), 6.03, (IH, d), 7.19 (IH, s), " 
. 7.28 (IH, m), 7.38 (IH, s),.7.46 (2H, s), 7.76 (IH, m), 8.48 (IH, d), 
15 LRMS : m/z 260 (M)^ 

Preparation 54 

4-Amino-5-N-methvlcarboxamido-l-(pvridin-2-vl)methvl-lH-pvra2ole-3- 
carboxamide 

20 A mixture of the tide compound of Preparation 48 (200mg, 0.66mmol) 
and 10% palladium on charcoal (40mg) in ethanol (10ml) was 
hydrogenated at 30X and 207kPa (30psi), for 3 hours, then filtered. The 
filtrate was combined with an ethanol (30ml) wash of the fUter pad, 
concentrated under reduced pressure and azeotroped with dichloromethane 

25 to afford the title compound (135mg, 75%). 

5 (CDClj) : 3.00 (3H, s). 5.00 (2H, s), 5.26 (2H, s), 5.55 (2H, s), 7.29 
(IH, m). 7.38 (IH, d), 7.75 (IH. m), 8.54 (IH. d). 8.97 (IH, s). 
LRMS : m/z 275 (M+l)'' 
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Preparation 55 

4' AminO' 1 -methyl-5'N-methylcarboxamide- 1 H-pyrazole-3-carboxamide 
Obiaiiied as a white solid (65%) from the title compoiiiid of Preparation 
5 ^ 49, using the procedure of Preparation 11. 

Found : C, 42.52; H, 5.86; N, 34.95. C^HjiNsO, requires C, 42.64; H, 
5.62; N, 35.51%. 

5 (DMSOd^) : 2.75 (3H, d), 3.90 (3H, s), 5.13 (2H, s), 7.14 (IH, s), 
7.33(1H, s), 7.60(1H, m). 

10 . . . ' ' 

Preparation 56 

3-Methoxvcarbonyl-2-meihyl-4-(2-n-propoxvbeD2amido)-lIf-pvrazole-5- 

' • ' ■ carboxamide • » ' • 

A solution of 2-n-propoxybenzoyl chloride (644mg, 3.25nimol) in* 

15 d^chloromethane (5nil) was added dropwise to an ice-cooled solutibn of 
the title compound of Preparation 52 (642mg, 3.25nmiol) in pyridine 
(15ml) and the reaction stirred at room temperamre for 72 hours. The 
reaction mixture was concentrated under reduced pressure, the residue 
partitioned between dichloromethane (30ml) and IN hydrochloric acid 

20 (20ml), and the phases separated. The organic' layer was washed with IN 
hydrochloric acid (2x20ml), dried (MgS04) and evaporated under reduced 
pressure. The residue was purified by column chromatography on silica 
gel, using an elution gradient of dichloromethane:methanol (99:1 to 98:2) 
to afford the title compound (700mg, 60%) as a white solid. 

25 5 (CDCI3) : 1.04 (3H, t), 2.04 (2H, m), 3.88 (3H, s), 4.08 (3H, s), 4.25 
(2H, t), 5.44 (IH, s), 6.70 (IH, s), 7.04 (2H, m), 7.47 (IH. m), 8.21 
(IH. d), 10.82 (IH, s). 
LRMS : m/z361 (M + 1)'' 
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Preparation 57 

3-Methox vcarbODVl-l-methvl-4-(2-D-propoxvbeDzamido)-lH-p vra201e-5- 

1 — r " ■ ■ 

carboxamide ' ' • 

5' A soluiion of 2-D-propoxybenzoyl chloride (1.12g, 5.65mmol) in 
dichloromethane (5ml) was added slowly lo an ice-cooled solution of the 
title compound of Preparation 51 (1.12g, 5.65mmol) in pyridine (20ml) 
and the reaction stirred at room temperamre for 18 hours. "The mixmre 
was concentrated under reduced pressure, the residue panitioned between 

10 ■ dichloromethane (60mJ) and 2N hydrochloric acid (20ml) and the phases 
separated. The organic layer was washed with 2N hydrochloric acid 
(20ml), dried (MgS04) and evaporated under reduced pressure to afford 
the title compound (2.0g, 98%) as a white foam. 

.8 (CDGI3) : 1.06 (3H, t), 1.99 (2H, m), 3.93. (3H, s). 4.22 (5H, m),- 5.72 
15 (IH, s), 7.09 (2H, m), 7.55 (IH, m), 8.28 (2H. m). 10.47 (IH, b). 
LRMS : m/z361 (M+1)^ 

Preparation 58 

Potassium 2-methvl-7-oxo-5-(2-D-propoxvphenvl)-2,6-d ihvdro-2H- 

20 pvrazolo[4.3-d1pvrimidine-3-carboxylate 

A mixture of potassium t-butoxide (498mg, 4.44mmol) and the title 
compound of Preparation 56 (400mg, l.llmmol), in n-propanol (20ml) 
was heated under reflux for 20 hours, then cooled. The resulting 
precipitate was filtered, washed with diethyl ether and dried at 6(^0, to 

25 afford the title compound (286mg, 79%) as a white solid. 

S (DMSOd^) : 0.80 (3H, t), 1.57 (2H, m). 3.85 (2H, t), 4.21 (3H. s), 
6.98 (2H. m), 7.21 (IH, m), 7.40 (IH, d). 
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PrcparatioD 59 • ' 

1- Methvl-7>oxO'5>(2-D-propox>T>beDvl)-l,6-dihvdro>lH>pvr^ 
dlpyrimidine-S-carboxvlic acid - 

Potassium t-butoxide (2.15g, 19.13mmol) wais added ponionwise to a 
5 solution of the title compound of Preparation 57 (1.97g, 5.47mniol) in n- 
propanol (SOml) and die reaction heated under reflux for 22 hours. The 
cooled reaction mixture was concentrated under reduced pressure, the 
residue dissolved in water (20ml) and acidified to pH 4 with 2N 
hydrochloric acid. The resulting . precipitate was filtered, washed mth 
10 water, and dried at 60°C to afford the title compound (1.64g, 91%) as a 
white solid. 

5 (DMSOdg) : 0.96 (3H, t), 1.72 (2H, m), 4.03 (2H, t), 4.28 (3H, s), 
7.06 (IHv m), 7.18 (IH, d), 7.50 (IH, m), 7.68 (Ifi, d), 12.20 (IH, s), ,,, 
12.91 (IH. s). ' ' 
15 LRMS :ni/2 329(M+l)* 

Preparation 60 

2- Methvl-7-oxo-5-(2-n-propoxvphenyl)-2 .6-dihvdro-2H-pvra2olo[4 ,3- 
d1pvriniidine-3-N-methylcarboxamide 

20 A mixture of the title compound of Preparation 58 (140mg, 0.38mmol), 
methylamine hydrochloride (29mg, 0.42mniol), N-ethyldiisopropylamine 
(220iiil, 1.28nmioI) and bromo-tris-pyrrolidino-phosphonium hexafluoro- 
phosphate (199mg, 0.42mmol) in dichloromethane (10ml) and 
dimethylfonnamide (5ml) was stirred at room temperature for 72 hours. 

25 The reaction mixture was concentrated under reduced pressure, die 
residue dissolved in dichloromethane (20ml), and washed with IN 
hydrochloric acid (2xl0ml), then water (10ml), dried (MgS04) and 
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evaporated under reduced pressure. The residubwas triturated with diethyl 

ether to afford the title compound (125mg, 96%) as a white solid. ' , 

5 (DMSOd^) : 0.95 (3H. t), 1.74 ^2H, m), 2.89 (SH, d), 4.04 (2H, t), 
4.37 (3H, s), 7.08 (IH, m), 7.18 (,1H, d),.7.^1 (IH, m), 7.80 (IH, d), 

5 . 8.34 (IH, s), 11.99 (IH, s). 
LRMS : mil 342 (M + I)* 

Preparation 61 ' . 

1- Methvl-7-oxo-5-(2-n-propox^T'henvl)-L6-dibvdro-lH-pvra2olo[4,3- 

10 ' dlpyrimidine-S-carboxamide •« 
A mixture of the title compound of Preparation 59 (1.57g, 4.77mmol) and 
N,N'-carbonyldiimida2ole (850mg, 5.24mmol) in tetrahydrofuran (50ml) 

'" ' was heated under reflux for 3 hours, then idfe-cooled. This solution was " .. ■ ' 

samraied with ammonia gas, and the reaction naixture stirred at room 
* 15 temperamre for 18 hours. The resulting preciipitaie was filtered^ washed 
with ethyl acetate and dried at 60*C to afford the title compound (1.37g, 
88%) as a white solid. 

6 (DMSOd^) : 0.97 (3H, t), 1.73 (2H, m), 4.04 (2H, t), 4.25 (3H. s), 
7.08 (IH. m), 7.19 (IH, d), 7.51 (IH, m), 7.71 (3H, m), 11.50 (IH, s). 

20 

Preparation 62 

Pyridine-2-amino-5-sulphonic acid 

2- Aminopyridine (SOg, 0.85mol) was added portionwise over 30 minutes 
to oleum (320g) and the resulting solution heated at 140°C for 4 hours. On 

25 cooling, the reaction was poured onto ice (200g) and the mixmre stirred in 
an ice/salt bath for a further 2 hours. The resulting suspension was 
filtered, the solid washed with ice water (200ral) and cold IMS (200ml) 
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and dried under. suction to afford the title compound (lll.Sg, 75%) as a 
solid. 

LRMS : m/z 175 (M + l)"' 
Preparation 63 

Pyridijie-2-amii>o-3-bromo-5-sulpbonic acid 

Bromine (99g, 0.62mol) was added dropwise over an hour, to a solution 
of the title compound of Preparation 62.(108g, p.62mol) in water (600m]) 
so as to maintain a steady reflux. Once the addition was complete the 
reaction was cooled and the resulting mixture filtered. The solid was 
washed with water and dried under suction to afford the title compound 
(53.4g, 34%). 

6(DMS0d«) : 8.08 (1H, s), 8J4(1H,3). . . ,. , . 
LRMS : m/z 253 (M)+ 

Preparation 64 

PVridiiie-3-bromo-2-chloro-5-sulphonvl chloride 

A solution of sodium nitrite (7.6g, llOmmol) in water (30ml) was added 
dropwise to an ice-cooled solution of the title compound of Preparation 63 
(25.3g, lOOmmol) in aqueous hydrochloric acid (115ml, 20%), so as to 
maintain the temperamre below 6''C. The reaction was stirred for 30 
minutes at 0°C and a further hour at room temperamre. The reaction 
mixmre was evaporated under reduced pressure and the residue dried 
under vacuum at 70°C for 72 hours. A mixmre of this solid, phosphorus 
pentachloride (30g, 144mmol) and phosphorus oxychloride (1ml) was 
heated at 125°C for 3 hours, and then cooled. The reaction mixmre was 
poured onto ice (lOOg) and the resulting solid filtered, and washed with 
water. The product was dissolved in dichlororaethane, dried (MgS04), 
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filtered and evaporated under reduced pressure to afford the title 
compound (26.58g, 91 %) as a yellow solid. 
6 (CDCI3) : 8.46 (IH, s), 8.92 (IH, s). . 

5 Preparation 65 

Pyridine-3-bromo-5-(4-ethylpiperazin>l-ylsulpbonyl)-2-cIi]oride 
A solution of 1-ethyl piperazine (11.3ml, 89mmol) and triethylamine 
(12.5inl, 8.9mmol) in dichloromethane (150ml) was added dropwise to an 
ice-cooled solution of the title compound of Preparation 64 (23g, 79mmol) 

10 in dichloromethane (150ml) and the reaction stirred at 0°C for an hour. 
The reaction mixture was concentrated imder reduced pressure and the 
residual brown oD was purified by colimm chromatography on silica gel, 
using an eliition gradient of dichloromethane rmethanbl (99:1 to 97:3) to' 
afford the title compound (14.5g, 50%) as an orange solid. 

15 5 (CDCI3) : 1.05 (3ri, t), 2.42 (2H, q), 2.55 (4H, m), 3.12 (4H, m), 8.24 • 
(IH, s), 8.67. (IH, s). 

Preparation 66 

3-Bromo>2-ethoxy-5-(4>ethylpipera2in- 1 -ylsulphony Dpyridine 
20 A mixture of the title compound of Preparation 65 (6.60g, 17.9mmol) and 
sodium ethoxide (6.09g, 89.55mmol) in ethanol (100ml) was heated under 
reflux for 18 hours, then cooled. The reaction mixture was concentrated 
under reduced pressure, the residue partitioned between water (100ml) and 
ethyl acetate (100ml), and the layers separated. The aqueous phase was 
25 extracted with ethyl acetate (2x1 00ml), the combined organic solutions 
dried (MgS04) and evaporated under reduced pressure to afford the title 
compound (6.4 Ig, 95%) as a brown solid. 
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FouDd : C, 41.27; H, 5.33; N, 11.11. C.jH^o^rNjOjS requires C, 41.35; 
• H, 5.28; N, 10.99%. 
5 (CDCI3) : 1.06 (3H, t), 1:48 (2H, m), 2.42 (2H, q), 2.56 (4H, m), 3.09 
(4H, m), 4.54 (2H,q), 8.10 (lH,*s), '8:46 (lH,s). • 
LRMS:: m/z380(M+2)-' ' . 

Preparation 67 

Pyridije-2- ethox v-5-(4-ethvlpipera2in- ] -vlsu]pboDvl)-3-carboxv]ic acid 
etby) ester ' 

A mixture of the tide compound of Preparation 66 (6.40g, 16.92mmol), 
triethylamine (12ml), and palladium (0) tris(tripheiiylphosphine) in ethanol 
(60ml) was heated at lOO^C and 200psi, under a carbon monoxide 
atmosphere, for 18 hours, then cooled. T^e reaction mixmre was 
evaporated under reduced pressure and the residue purified by column, 
chi^pmatography on silica gel, using an elution gradient of 
dichloromethanermethanol (100:0 to 97:3) to afford the tiUe compound 
(6.2g, 99%) as an orange oil. 

5 (CDCI3) : 1.02 (3H, t). 1.39 (3H, t), 1.45 (3H, t), 2.40 (2H, q). 2.54 
(4H. m), 3.08 (4H. m), 4.38 (2H, q), 4.55 (2H, q), 8.37 (IH, s), 8.62 
(IH.s). 

LRMS :m/z372(M+l)-^ 
Preparation 68 

Pyridine-2- ethoxv-5-(4-ethylpiperazin- 1 -ylsulphonvD-S-carboxvlic acid 
A mixture of the title compound of Preparation 67 (4.96g, 13.35mmol) 
and aqueous sodium hydroxide solution (25ml, 2N) in ethanol (25ml) was 
stirred at room temperature for 2 hours. The reaction mixture was 
concentrated under reduced pressure to half its volume, washed with 
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diethyl ether and acidified to pH 5 using 4N- hydrochJoric acid. The 
aqueous solution was extracted with dichlofomethane (3x30ml), the 
combined organic extracts dried (JvIgSOJ and evaporated under reduced 
pressure! to afford the title coippound (4,02g, . 88%) as a tan coloured 
5 solid. 

5 (DMSOde) : 1.18 (3H, i), 1.37 (3H, t), 3.08 (2H, q), 3.17-3.35 (8H,, 
m), 4.52 (2H, q), 8.30 (IH, s), 8.70 (IH, s). 

Preparation 69 

10 P>Tidii}e'2-ethoxy-5-(4-eth>^lpiperazin- 1 -ylsuIphonyOo-carboxylic acid 
chloride hydrochloride 

Oxaly] chloride (0.77m], 8.85mmol) was added drop wise to an ice-cooled 
solution of the title compound of Preparation 68 (1.52g, 4.42mmol) and ** 

dimethylformamide (2 drops) in dichloromeihane (30ml) and the reaction ■ 
is stirrbd for 18 hours at room temperature. The tnixture was conceqtrated 

under reduced pressure and the residue triturated with ethyl acetate. The 

resulting solid was filtered, washed with diethyl ether and dried under 

suction to afford the title compound (1.68g, 95%). 
. Found : .C, 41.51; H, 5.27; N, 10.32. C,4H2,Cl2N3O4S;0.10CH2Cl2 
20 requires C, 41.73; H. 5.02; N, 10.36%. 

5 (CDCI3) : 1.46 (6H, m), 2.95 (2H, q), 3.11 (2H, m), 3.48 (2H, m), 

3.55 (2H, m), 3.92 (2H, m), 4.60 (2H, q), 8.58 (IH, s), 8.66 (IH, s), 

13.16 (lH,s). 



25 
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Preparation 70 * 

2-Ethoxv- 5-(4-meihvlpipera2m-l-vlsulphoDvl)beD2oic acid chJoride 
bydrochJoride 

Oxalyl chloride (11.7ml, 134mmol) was added dropwise to an ice cold 
suspension of 2-ethoxy-5-(4-methyIpiperazin-l-ylsulphonyl)benzoic acid 
(EP 812845) (20.0g, 60.9ramol) and dimethylformamide (2 drops) in 
dichloromethane (200inJ) over 15 minutes, and the reaction mixmre stirred 
at room temperature for 18 hours. The mixmre was concentrated under 
reduced pressure, the residue trimraied with ether then ethyl acetate and 
dried at 40°C for 16 hours, to afford the title compound, (19.6g; 93%). 
6 (DMSOd^) : 1.35 (3H, t), 2.70 (5H, m), 3.12 (2H, m), 3.41 (2H, m), 
3.75 (2H, m). 4.21 (2H, q), 7.38 (IH, d), 7.83 (IH, d), 7.94 (IH, s), 
11.26 (lH, s). 

Preparation 71 

l-Benzvl-4-r2-ethoxv-5-(4-m ethvlpiperaziii-l-vlsutohonvnben2aniidol-3- 
methoxvcarbopyl-pvrazole-5-carboxamide 

A solution of the tiUe compound of Preparation 70 (4.51g, 13.0mmol) in 
dichloromethane (18ml) was added dropwise to an ice-cooled solution of 
the title compound of Preparation 50 (3.56g, B.Oimnol) in pyridine 
(20ml) and dichloromethane (2ml), and the reaction stirred at room 
temperamre for 20 hours. The reaction mixmre was concentrated under 
reduced pressure, azeotroped with toluene and the residual oil partitioned 
between dichloromethane (50ml) and sodium bicarbonate solution (50ml). 
The phases were separated, the aqueous layer extracted with 
dichloromethane (2x50ml), and the combined organic solutions dried 
(Na2S04) and evaporated under reduced pressure. The residual oil was 
purified by colunm chromatography on silica gel, using an elution gradient 
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of dichJoromethanermethanol (100:0 to 90:10) zhd triturated with diethyl 

ether lo afford the title compound (5.08g, 67%) as a white solid. 

5 (CDCI3) : 1.58 (3H, t), 2.20 (3H, s), 2.41 (4H, m), 2.98 (4H, m), 3.88 

(3H, s), 4.39 (2H, q), 5.70 (2H, s), 7.13 (IH, d), 7.23 ^H, m), 7.82 

(IH, m), 8.56(1H, s), 10.39 (lH,s). 

LRMS : m/z 585 (M + 1)' 

PrgparatioD 72 

l-BeQzy]-7-oxQ-5-[2'ethoxy"5-(4-methvlpiperaziii-l-ylsu]phoDyl)pheDyl]> 
1 ,6-dihydro-lH-pyrazolo[4,3-d]pyrimidiDeo-carboxylic acid 
A mixture of the title compound of Preparation 71 (5.08g, 8.69iimiol) and 
potassium t-butoxide (3.41g, 30,4mmol) in isopropanol (80ml) was heated 
under reflux for 10 hours, then cooled. Water (80ml) was added and the ' 
mixture acidified to pH 5 using concentrated hydrochloric acid. The 
resulting precipitate was filtered, washed with water and dried to afford 1 
the title compound, (3.95g, 85%) as a white solid. 

5 (DMSOde) : 1.34 (3H, t), 2.18 (3H, s), 2.40 (4H, m), 2.94 (4H, m), 
4.23 (2H, q), 5.84 (2H, s), 7.36 (6H, m), 7.84 (IH, d), 7.94 (IH, s), 
12.44 (IH, s). 
LRMS : m/z553 QA + iy 

Preparation 73 

4- f 2-Ethoxy-5-(4-ethylpiperazin- 1 'ylsulphonyl)pyridin>3-ylcarboxamido1> 

2-(pyridm-2-yl)methyl"pyrazole'3,5-dicarboxamide 

Triethylamine (1.26ml, 9.04mmol) was added dropwise to an ice-cold 

suspension of the title compounds of Preparations 69 (1.20g, 3.01mmol) 

and 53 (784mg, 3.01nrunol) in dichloromethane (50ml), and the reaction 

stirred at room temperature for 18 hours. The reaction mixture was diluted 
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with dichloromethane (SOml), washed with water (15ml), and saturated 
sodium carbonate solution (15ml), dried (MgS04) and concentrated under 
reduced pressure. The residual brown foam was purified by column 
chromatography on sUica gel, 'using an elution' gradiem of 
dichloromethane:methanol (98:2 to 95:5) to afford the tide compound 
(845mg, 49%) as a white solid. • 

8 (DMSOde) : 0.92 (3H, t), 1.49 (3H, t), 2.30 (2H, q), 2.42 (4H, m), 
2.95 (4H, m), 4.70 (2H, q), 5.68 (2H, s), 7.1.7 (IH, d), 7.30 (IH, m), 
7.50 (IH, s), 7.66 (2H, s), 7.70 (IH, s), 7.78 (IH, m), 8.50 (2H, m), * 
8.72 (IH, s), 10.8] (IH, s). 
LRMS : m/z587 (M+2)^ 

. Preparation 74 

442-Ethoxv- 5-(4-ethvlpiperazin-l-vlsulphonvl)pvridin-3-vlcarboxamido] - . 

3- R-methvlc arboxamido-2-(pvridin-2-vl)methvl-pvra2ole-5-carboxa mide' 

- — I 

Obtained as a yellow foam (59%) from the tide compounds of 

Preparations of 69 and 54, using the procedure of Preparation 73. 

5 (CDCI3) : 1.01 (3H, t). 1.59 (3H. t), 2.40 (2H, q), 2.53 (4H, m), 2.94 

(3H. d). 3.08 (4H. m), 4.79 (2H. q), 5.32 (IH, s), 5.66 (2H. s). 6.68 

(IH, s), 7.25 (2H, m), 7.70 (IH, m), 8.45 (IH.' m), 8.58 (IH, d). 8.66 

(IH, s), 8.86 (IH, s), 10.89 (IH. s). 

LRMS : m/z600(M+l)* 

Preparation 75 

4- f2-Ethox v-5-(4-ethvlpiperazin-l-vlsulphonvl)pvridin-3-vlcarboxainido]- 
2-methvl-3-N-methvlcarboxamido-pvrazole-5-carboxamide 

Obtained as a pink foam (26%) from the tide compounds of Preparations 
69 and 55, using the procedure of Preparation 73. 
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5 (CDCla).:' 1.02 (3H, t), 1.57 (3H, t), 2.40 (2H, q), 2.53 (4H, m), 2.93 
(3H, d), 3.10 (4H, m); 4.09 (3H, s), 4.78 (2H, q), 5.50 (IH, s), 6.68 
(IH, s), .7.96 (IH, s), 8.68 (IH, s), 8.83 (IH, s), 10.75 (IH, s). 
LRMS : m/z 523 (M + l)^ 

Preparation 76 

Ethyl 4-amiDO'3-(pyridiD'2>yI)> 1 H>pvrazole-5-carboxvlate 
2:Pyridylacetomtrile (10ml, 94.0mmol) was added dropwise over 20 
minutes to an ice-cooled solution of sodium ethoxide (34ml, 2.76M, 
94.0nimol) in eihanol (50ml), and the mixture stirred at O'^C for 30 
minutes. Ethyldiazoacetate (9.9ml, 94.0mmol) was added dropwise over 
15 minutes and the reaction allowed to warm to room temperature and 
stirred for a further 18 hours. Water •(300ml) was added, the mixture ' 
neutralised with solid carbon dioxide, and the resulting precipitate filtered 
and dried to afford the title compound, (13.0g, 60%) as a brown solid. 
6 (CDCI3) : 1.40 (3H, t), 4.40 (2H, q), 5.78 (2H, s), 7.16 (IH, m), 7.72 
(IH, m), 8.00 (IH, d), 8.57 (IH, d). 
LRMS : m/z 232 (M)+ 

Preparation 77 

Ethyl 4-amino-3-(pyridin-3-vl)- 1 H-pyrazole-5-carboxvlate 

Obtained (64%) from 3-pyridylacetonitrile and ethyldiazoacetate, using a 

similar procedure to that described ip Preparation 76. 

5 (CDCI3) : 1.38 (3H, t), 4.38 (2H, q), 7.38 (IH, m), 8.01 (IH, d), 8.46 

(IH, d), 8.84 (IH, s). 
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. Preparation 78 . 

Ethyl 4-(2-D- propox vbenzamido)-3-(pvridiD-2- vD- 1 H-pyrazole-5- • 
carboxylate 

A mixture of the title compoynd of Preparation 76 (2.14g, 10.78mmol) 

^ and 2-n-propoxybenzoyl chloride (2.5g, ]0.78nmiol) 'in pyridine (25m]) 
was heated at 60°C for 5 hours, then cooled. The reaction mixmre was 
concentrated under reduced pressure, azeotroped with toluene and the 
resulting oU partitioned between dichloromethane (50ml) and sodium 
bicarbonate solution (50ml); The phases were separated, the aqueous layer 
extracted with dichloromethane (2x50m]) and the combined organic 
solutions dried (NajSO^) and evaporated under reduced pressure. The 

residual brown oil was purified by column chromatography, on sDica gel, 
...ysing an ejution gradient of dichloromethane:methaDol (100:0 to 97:3) to 

afford the tide compound, (3.82g, 90%) as a pink foam. 

6 (CDCI3) : 1.07 (3H. t). 1.38.(3H, t), 2.01 (2H, m), 4.26 (2H. t), 4.40 

(2H. q), 7.06 (2H, m), 7.24 (2H, m), 7.55 (2H. m). 7.70 (IH, m), 8.26 

(IH, d), 8.60 (IH, d), 10.46 (IH, s). 

LRMS : m/2 395 (M + 1)-' 

Preparation 79 

Ethyl 4-(2-n- propoxybenzamido)-3-(pvridin-3-vl)-lH-pvrazole-5- 
carboxylate 

Obtained (74%) from the tide compound of Preparation 77 and 2-n- 
propoxybenzoyl chloride using the procedure described in Preparation 78. 
5 (CDCI3) : 1.02 (3H, t). 1.28 (3H, t), 1.92 (2H, m), 4.20 (2H, t), 4.36 
(2H, q). 7.03 (2H, m), 7.30 (IH, m), 7.47 (IH, m), 8.02 (IH, d). 8.19 
(IH. d), 8.56 (IH, d), 8.97 (IH. s). 10.00 (IH, s), 11.72 (IH, s). 
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• Preparation 80 ' « 

4-(2-D-PropoxvbeDzamido)'3Kpyridm-2-yl)>lH-t>yrazQle>5'Carboxamide 
Ad jce-cooled solution of the title compound of Preparation 78 (3.10g, 
7.87raniol) in methanol (lOOfnl) was saturated with ammonia gas, and the 
5 reactioii mixture heated at lOC'C for 36 hours in a sealed vessel, then 
cooled. The mixture was evaporated under reduced pressure and the 
residue purified by column chromatography on sUica gel, using an elution 
gradient of dichloromethanermethanol (100:0 to 90:10)! The product was 
triruraied with diethyl ether to afford the title compound (1 .50g, 52%) as a 
10 pink solid. 

5 (DMSOd^) : 0.96 (3H, t), 1.86 (2H, m), 4.20 (2H, t), 7.05 (IH, m), 
7.22 (IH, d), 7.30 (2H. m), 7.52 (3H, m), 7.86 (2H, m), 8.60 (IH, s), 

•10.38 (1H, s), 13.76 (IH, s). - ' " 

LRMS : m/z366(M + ir . • " 

Preparation 81 

2-Ethoxypyridine'3'Carboxylic acid 

A solution of potassium t-butoxide (44. 9g, 0.40mol) in absolute ethanol 
. (300ml) was added slowly to a solution of 2-cliloronicotiiiic acid (30g, 

20 0.19mol) in ethanol (100ml), and the reaction heated in a sealed vessel at 
nO^'C for 20 hours. On cooling, the reaction mixture was concentrated 
under reduced pressure, the residue dissolved in water (200ml) and 
acidified to pH 3 with aqueous hydrochloric acid. The aqueous solution 
was extracted with dichloromethane (4x200ml), the organic phases 

25 combined, dried (Na2S04) and concentrated under reduced pressure to 
afford the title compound (27.4g, 41 %) as a white solid. 
8 (CDCI3) : 1.53 (3H, t), 4.69 (2H, q), 7.13 (IH, m), 8.37 (IH, d), 8.48 
(IH, d). 
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Preparation 82 

2-EtboxvpvridiDe-3-carboxvlic acid ethyl ester 

A suspension of the title compound of Preparation 81 (16.4g, 98mmol), 
and cesium carbonate (32g, 98mmol) in dimethylformamide (240ml) was 
stirred at room temperature for 2 hours. Ethyl iodide (7.85inl, PSmmol) 
was added and the reaction stirred for a further 24 hours. The reaction 
mixture was concentrated under reduced pressure and the residue 
panitioned between aqueous sodium carbonate solution (lOOml) and ethyl 
acetate (100ml). The phases were separated and the aqueous phase 
extracted with ethyl acetate (2x1 00ml). The combined organic phases were, 
washed with brine, dried (Na2S04).and evaporated under reduced pressure 
to afford the title compound ( 1 8 .Og, 94 %) as a pal? yellow oil , 
5 (CDCI3) : 1.41 (6H, m), 4.36, (2H, ,q), 4.48 (2H, q), 6.90 (IH, m), 
8.12(1H, d), 8.28(lH, d). . . 

Preparation 83 

2-Ethoxy-5-nitropyridijie-3-carboxvlic acid ethvl ester 
Ammonium nitrate (5.36g, 66mmol) was added portionwise to an ice- 
cooled solution of the title compound of Preparation 82 (4.66g, 22.3mmol) 
in trifluoroacetic anhydride (50ml) and the reaction stirred for 18 hours at 
room temperamre. The reaction mixmre was carefully poured into ice 
water (200ml) and the resulting suspension stirred for an hour. The 
precipitate was filtered off, washed with water and dried under suction to 
afford the title compound (3.29g, 61%). 

5 (CDCI3) : 1.41 (3H. t). 1.48 (3H, t), 4.41 (2H. q), 4.62 (2H. q). 8.89 
(IH, s), 9.16 (IH.s). 
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Preparation' 84 • 

2-Eth6xy'5-nitropyridme'3'Carboxylic acid 

Aqueous sodium hydroxide solution (4m], 5N, 20mmol) was added 
dropwise to a solution of the title compound of Preparation 83 (5.1g, 
5 20mmol) in ethanol (lOOml) and the reaction stirred at room temperamre 
for 18 hours. The reaction mixmre was concentrated under reduced 
pressure, the residue suspended in water (50m]) and acidified to pH 3 with 
hydrochloric acid. This aqueous solution was extracted with ethyl acetate 
(3x100ml), the combined organic layers washed with brine. (100ml), dried 
10 (NajSO^) and evaporated under reduced pressure to give a beige solid. 
The crude product was recr>'stallised from ethyl acetate/hexane to afford 
the title compound (3.32g, 78%) as beige crystals. 

5(CDCl3): 1.55(3H,t),4.78(2H,q),.9J7(lH,s),9^^^ ) • 

t • I • * • * . ■ ' ' ' 

15 Preparation 85 , 

4-Amino-3-(pyridin-3-yl)-lH'pyra2ole-5'Carboxamide 
The title compound of Preparation 77 (2.9g, 12.5mmol) was dissolved in 
saturated methanolic ammonia solution (50ml) and the reaction heated at 
1 00 ""C for 18 hours in a sealed vessel. The cooled mixture was evaporated 
20 under reduced pressure to afford the title compound (2.53g, 99%) as a 
brown solid, 

5 (DMSOd^) : 3.28 (2H, s), 5.08 (2H, s), 7.43 (IH, m), 8.09 (IH, d), 

8.46 (IH, d), 8.95 (IH, s). 

LRMS:m/z204(M+l)-' 



25 



10 
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Preparation 86 

' 4-[2-Ethoxv-5-iiitropvridiD-3-vlcarboxamjdo]-3-(pyridm-3-vl)4 
pyrazole>5-carboxaiiiide 

A mixture of the title compouDds of 'Preparations 84 (2.37g, 11.2mmol) 

It- 

and 85. .(2.53, 12.3mmol), N-ethyldiisopropylainiiie (3.87m], 22.4mmol), 
l-hydroxybenzotriazole hydrate (1.66g, , 12.3mmol) and l-(3- 
dimethylaminopropyl)-3-ethylcarbodiimide hydrochJoride (2.36g, 
12.3mmol) in tetrahydrofuran (60ml) was stirred at room temperamre for 
48 hours. The mixmre was concentrated under reduced pressure, ' 
suspended in ethyl acetate (100ml), washed with brine (25ml), 2N 
hydrochloric acid (25mJ), dried .(MgSOJ and concentrated under reduced 
pressure. The residue was purified by column chromatography on silica 

^el, using dichloromethane:niethanpl (97.5:2.5) ^as eluant to afford the tide 

compound, (1.82g, 41%) as a yellow solid. ' ' 
15 S (pMSOd,) : 1.42 (3H, t), 4.62 (2H, q), 7.42 (2H, m), 7.63 (IH, s), 
7.95 (IH. s), 8.51 (IH, d), 8.66 (IH, s), 8.80 (IH, s), 9.18 (IH. d), 
10.48 (IH. s), 13.78 (IH, s). 
LRMS :m/z398(M + l)* 

20 Preparation 87 

4-r5-Amino-2-ethoxvpvridin-3-vlcarboxamido1-3-(pvridin-3-vn-lH- 
pyrazole-5-carboxamide 

A mixture of the tiUe compound of Preparation 86 (1.8g, 4.53mmoI) and 
Raney® nickel (800mg) in elhanol (100ml) was hydrogenated at 345kPa 
25 (50psi) and 50°C for 18 hours. The cooled mixmre was filtered through 
Arbocel®, the filter pad washed well with ethanol (100ml) and the fUtrate 
evaporated under reduced pressure to afford the tide compound (1.65g, 
99%) as a white solid. 
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LRMS : m/2 368(M + l)^ 
Preparation 88 

2-D-Prot)oxypheDvl-3-(pyridm'2ryl)-L6'dihydro-7H-p 
5 d]pyriiriidm'7-0De 

Potassium l-buioxide (1.60g, 14.44miriol) was added to a suspension of 
the title compound of Preparation 80 (l.SOg, 4.11mmol) in isopropanol 
(40ml) and the mixture heated under reflux for 5 hours, then cooled. 
Water (50ml) was added, the mixture neutralised using solid carbon 
10 dioxide and the resulting precipitate filtered and dried, to afford the title 
compound (1.26g, 88%) as a pale yellow solid. 

6 (DMSOd,) : 0.96 (3H, t), 1.75 (2H, m), 4.06 (2H, t), 7,10 (IH, m), 

7.19 (IH, d), 7.39 (IH, m), 7,50 (IH, m), 7.82 (IH, d), 7.97 (IH, m), * 

8.48 (IH, d), 8.67 (IH, d), 11.82 (IH, br s)'. 
1.5 LRMS : m/z 348 (M + iy / ' 

Preparation 89 

2-n-Propoxyphenyl-3"(pyridin-3-yl)-l,6>dihydro-7H-pyrazolof4,3- 
d3pyrimidin-7«one 

20 An ice-cooled solution of the title compound of Preparation 79 (2.5g, 
6.33nmiol) in methanol (100ml) was saturated with ammonia and the 
reaction heated at 100 "^C for 18 hours, then cooled and evaporated under 
reduced pressure. A mixture of this product, and potassiimi t-butoxide 
(L9g, n.Oramol) in isopropanol (40ml) was heated under reflux for 6 

25 hours, then cooled. Water (20ml) was added, the mixture neutralised using 
solid carbon dioxide and the resulting precipitate filtered and dried to 
afford the title compound, (950mg, 43%). 
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6 (CDCI3).: I'n'.OH, 0, 1.99 (2H, m), 4.18 (2H, t), 7.02 (IH, d), 7.12 
(IH, m), 7.40 (2H, m), 8.55 (IH, d), 8.64 (IH, d), 9.71 (IH, s). 11.32 
(IH, s). 

Preparation 90 

5-f5-AmiDo- 2-ethoxM)vridiD-3-vl1-3-(pvridm-3-vI)-L6-dLbvdrO-7H- 
pyrazolof4,3-dlp,vriinjdiD-7-one 

A mixture of the tiUe compouod of Preparation 87 (1.45g, 3.95mmol) and 
potassium' t-buioxide (2.66g, 23.7mmoI) in ethanol (70ml) was heated 
under reflux for 72 hours, then cooled. ' The reaction mixture was 
evaporated under reduced pressure and the residue purified by column 
chromatography on silica gel, using dichJoromethanermethanol (97.5:2.5) 
as eluant to afford the title compound (l.Og, 73%) as a yellow solid. 
6 (DMSOdJ : 1.27 (3H, t), 4.27 (2H, q), 5.02 (2H, s), 7.49 (IH, m), 
•7.59 (IH, s), 7.65 (IH, s), 8.58 (2H, m), 9.46 (IH, s), 11.98 (IH, s), 
14.48 (IH.s). 
LRMS : m/z 350 (M+l)+ 

Preparation 91 

S-(2-n-PropoxypheDvl)-3-(pv ridin-2-yl)-2-(DYridiD-2-yl)methvl-2.6- 
dihvdro-7H-pvrazolor4.3-d1pvrimidin-7-one 

Sodium hydride (63mg, 60%, 1.59mmol) was added to a solution of the 
tiUe compound of Preparation 88 (500mg. 1.44mmoI) in 
dimethylformamide (lOmI), and the mixture stirred at room temperamre 
for 45 minutes. A solution of 2-(chIoromethyl)pyridine (obtained from 
284mg, 1.73mmol of the hydrochloride) in dimethylformamide (5ml), was 
added dropwise and the reaction mixmre stirred at room temperamre for 
18 hours. Water (2inl) was added, the mixmre partitioned between ethyl 
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•acetate (25ml) and sodium bicarbonate solution (25ml) and the phases 
separated. The aqueous layer was. extracted with ethyl acetate (2x25ml), 
the combined organic solutions dried (Na2S04) and evaporated under 
reduced) pressure. The residual pink solid was purified by colunm 

5 chromatography on silica gel, using an elutibn gradient of 

» 

dichJoromethane:methanol (100:0 to 97:3) . and repeated using 
dicliloromethane:metiianol:0.88 ammonia (100:0:0 to 98:2:1) to afford the 
title compound (230rag, 36%) as a white solid. • 
5 (CDCI3) : 1.14 (3H, t), 1.99 (2H, m), 4.18 (2H, t), 6.10 (2H, s), 6.99 ' 

10 (IH, d), 7.04 (IH, d), 7.12 (IH, m), 7.18 (IH, m), 7.26 (IH, m), 7.46 
(IH, m), 7.56 (IH, m), 7.83 (IH, m), 8.54 (IH, d), 8.60 (IH, d), 8.69 
(IH, d), 8.77 (IH, d), 11.40 (IH, s). 

LRMS r m/z440(M+2)^ . . ' . 

16 Prebaration 92 , ' 

5-(2'n-PropoxypheDyl)-3-(pyridin'3-yl)-2-(pyridin-2'yl)methvl-2,6- 
dihydro-7H-pyrazolo[4,3'd]pyrimidin'7-one 

Obtained (60%) from the title compound of Preparation 89 and 2- 
(chloromethyl)pyridine, using a sunilar procedure to that described in 
20 Preparation 91 . 

5 (CDCI3) : 1.20 (3H, t), 2.04 (2H, m), 4.22 (2H, t), 6.05 (2H, s), 7.08 
(IH, d), 7.19 (3H, ra), 7.48 (2H, m), 7.64 (IH, m), 8.61 (3H, m), 8.74 
(IH, d), 9.79 (IH, s), 11.48 (IH, s). 
LRMS :m/2 439 (M + 1)^ 
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Preparation 93 " 

5-f2-Ethoxy-5-(4-ethv]p,ipera2m-l-vlsulph0Dvl)pvridm-3-vll-3-(pvridm-3- 
yl)-lH-l,6-dihvdro-7H-pvra2olof4.3-d1pvrimjdiD-7-ODe 
Sodium nitrite (240mg, 3 .43mmoI) was added' portionwise to a cooled 
(-20°C) solution of the title compound of Preparation 90 (750mg. 
2.15mmol) in concentrated hydrochloric acid (30ml) and acetic acid 
(ISmJ), and the mixture allowed lo warm to 0°C over 2 hours. The 
mixmre. was re-cooled to -20°C, liquid sulphur dioxide (9ml) and copper 
(il) chloride (900mg, 6.64mmol) in >yater (2ml) and acetic acid (lOml) 
were added, and the reaction mixmre allowed to warm to room 
temperature and stirred for a further 2 hours: The mixmre was poured into 
ice and this aqueous solution extracted with dichloromethane (3x50ml). 
the combined organic extracts dried (MgSO,) and evaporated under, 
reduced pressure to give a yeUow solid. A mixture of this inteimediate 
sulphonyl chloride, N-ethylpiperazine (l.QSg, 9.16mmol) and N- 
ethyldiisopropylamine (1.58ml, 9.16mmoI) in ethanol (10ml) was stirred 
at room temperature for 18 hours. The mixture was concentrated under 
reduced pressure and the residue partitioned between dichloromethane 
(20ml) and water (10ml) and the layers separated. The organic phase was 
extracted with aqueous citric acid solution (2x20ml), and these combined 
extracts neutralised using IN sodium hydroxide solution. This aqueous 
solution was re-extracted with dichloromethane:methanol (90:10) 
(3x30ml), the combined organic extracts dried (MgS04) and evaporated 
under reduced pressure. The product was purified by column 
chromatography on silica gel, using dichloromethane:methanol (97.5:2.5) 
as eluant to afford the tiUe compound (320mg, 29%) as a white solid. 
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5 (DMSOd^) : 0.90 (3H, t), 1.30 (3H, i), 2.25 (2H, q), 2.39 (4H, m), 
2.95 (4H, m), 4.48 (2H, q), 7.46 (IH, m), 8.28 (IH, s), 8.52 (2H, m), 
8.62 (IH, s), 9.41 (IH, s), 12.44 (IH, s), 14.57 (IH, s). 
LRMS : m/z511 (M + ir 

5 

Preparation 94 

2-MethvI-pvr3jnidiiie-N-oxide 

A freshly prepared solution of sodium (II. 5g, O.SOmol) in ethanol 
(nOml) was added dropwise over an hour to a suspension of 

10 hydroxylamine hydrochloride (34.75g, O.SOraol) and phenolphthalein 
(50mg) in ethanol (200ml) so as to maintain a colourless solution, and the 
reaction stirred at room temperature for 3 hours. Acetonitrile (26ml, 
0.50mol) was added, and the reaction stirred for a further 2 hours at room' 
temperature, and then at 45 for 48 hours. The reaction mixture was 

15 filtered, and concentrated under reduced pressure to a volume of 100ml. i 
The solution was cooled to O^^C and the resulting precipitate filtered and 
dried under suction to give white crystals (9.9g). Boron trifluoride diethyl 
ether complex (9,5ml, 75mmol) followed by 1,1,3,3-tetramethoxypropane 
(11.5ml, 70mmol) were added to a solution of dimethylformamide 

20 (lOOmI) in toluene (100ml). l-Hydroxyimino-2-ethylamine (5,0g, 
67.5mmol) was added and the reaction heated under reflux for 45 minutes, 
then cooled. The mixture was concentrated under reduced pressure and the 
residual brown oil partitioned between dichloromethanermethanol (80:20) 
(100ml) and aqueous sodium carbonate solution (lOOmI). The phases were 

25 separated, the aqueous layer extracted with dichloromethanermethanol 
(80:20) (10x50nil) and the combined organic extracts dried (MgS04) and 
concentrated under reduced pressure. The residue was purified by column 
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chromatography on silica gel, using dichJoromqthane:methanol (98:2) as 
eluant lo afford the title compound (2.5g, 34 %) -as an orange solid. 
6 (CDCI3) : 2.74 (3H. s), 7.19 (IH, m), 8.16 (IH, d), 8.39.(1H, d). 

I 

I . • . • . 

! 

• * I 

PreparatioD 95 • • 

2-(Cli]oromeihyl)pvriinidine 

A mixture of the tide compound of Preparation 94 (2.5g, 22.7mmol) in 
phosphorous oxychloride (18ml, 193mmol) was. heated under reflux for 2 
hours, then cooled. The mixture was poured into ice and neutralised using ' 
solid sodium carbonate over 3 hours. The aqueous solution was extracted 
with dichloromethane (3xlO0ml), the combined organic extracts dried 
(MgSOJ and concentrated under reduced pressure. The residiial brown oil 
..was purified by column chromatography on silica gel, using an elution .. 
gradient of dichloromethane:methanol (100:0 to 97:3) to afford the title . 
coihpound (510mg, 17%). 

5 (CDCI3) : 4.72 (2H, s), 7.22 (IH, m), 8.75 (2H, d). 
LRMS : m/z 129 (M + l)"' 

Preparation 96 

4-Nitro- lH-pvra2ole-5-carboxamide 

Oxalyl chloride (33.3ml, 0.4mol) was added dropwise over 15 minutes to 
an ice-cold suspension of 4-nitro-lH-pyrazole-5-carboxylic acid (40.0g, 
0.25mol) and dimethylformamide (3 drops) in dichloromethane (400ml). 
The raixmre was aUowed to wann to room temperature and stirred for 24 
hours. Additional oxalyl chloride (16.7nil, 0.2mol) was added and the 
reaction stirred for a further 24 hours. The reaction mixnire was fUtered, 
the filtrate evaporated under reduced pressure and redissolved in 
tetrahydrofiiran (400ml). This solution was cooled in an ice-bath. 
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ammonia bubbled through for an hour, and ^the mixmre purged with 

nitrogen for 30 minutes. The reaction mixture was concentrated under 
reduced pressure, the residue trimrated with water, and the solid filtered 
and drieB under vacuum to afford the title compound (34. 7g, 86%) as a 
5 white solid. 

6 (DMSOde) : 7.60-8.10 (3H, m), 8.68 (IH, s), . 

Preparation 97 • 
2'Methv]'4-nitro-pyrazole'5-carboxamide 
10 A mixmre of the title compound of preparation 96 (35. 5g, 0.22mol), 
cesium carbonate (79. 7g, 0.24mol) and mediyl iodide (34:7g, 0.24mol) in 
dimethylformamide (200ml) was stured at room lemperamre, for 4 days. 

The reafction mixmre was concentrated under reduced pressure and the ♦ 

residue azeotroped with xylene. The resulting brown gum was trimrated • 
15 wit^ hot ethyl acetate (6x400ml) and hot diethanol/dichlorom^thane 
(4x500ml), the resulting suspensions filtered and the combined filtrates 
evaporated under reduced pressure. The residual brown solid was purified 
by column chromatography on silica gel, using an elution gradient of ethyl 
. acetate:hexane (30:70 to 100:0) to afford the title compound, (II .5g, 
20 31%) as a solid, 

5 (CDCI3) : 4.03 (3H, s), 5.88 (IH, s), 7.80 (IH, s), 8.25 (IH, s). 

Preparation 98 

4-Amino-2'methvl'pyrazole-5-carboxamide 
25 A mixmre of the title compound of preparation 97 (5.0g, 30.0mmol) and 
10% palladium on charcoal (500mg) in methanol (200ml) was 
hydrogenated at 30psi (207 kPa) and 50*^0 for 18 hours. The cooled 
mixmre was filtered through Arbocel® , the filter pad washed with 
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methanol, and {he combined filtraie evaporated under reduced pressure to 

afford.the title compound, (4:2g, 100%) as a pink solid. 

8 (DMSOdfi) : 3.72 (3H, s), 4.60 (2H, s), 6.88 (IH, s), 7.05 (2H, m). 

Preparation 99 

4-Amino-3-bromo-2-metbv]-pvra2o]e-5-carboxamide 
Bromine (92ml, 1.8mmol) was added to a solution of the title compound 
of preparation 98 (250mg, l.Smmol) in acetic acid (10ml), and the 
reaction stirred for an hour at room temperamre. The mixture was 
concentrated under reduced pressure, and Uie residue azeotroped with 
toluene. The crude product was purified by column chromatography on 
silica gel, using ethyl acetate:methanol:0.88 ammonia (90:10:1) as eluant, 
to afford the title compound (250mg, 64%). 

5 (DMSOd^) : 3.76,(3H, s), 4.64 (2H, s), 7.14 (IH. s), 7.27 (IH, s) 
Preparation 100 

3-Bromo-4-f2-ethoxv-5-(4-etbvlpipera2in-l-vlsiilphonvl)pvridin-3-vl- 
carboxamido1-2-methyl-pyra2ole-5-carboxamide 

A mixmre of the title compounds of preparation 99 (250mg, l.lmmol), 
and 68 (429mg, 1.25mmol), N-ethyldiisopropylamine (294mg, 2.3mmol) 
and 2-chIoro-l-methylpyridinium iodide (363mg, 1.4mmol) in 
dichloromethane (10ml), was stirred at room temperamre for 18 hours. 
The mixmre was concentrated under reduced pressure and the residue 
partitioned between water (20ml) and ethyl acetate (20ml), and the phases 
separated. The aqueous phase was extracted with ethyl acetate (2x20ml), 
and the combined organic solutions dried (Na2S04), and evaporated under 
reduced pressure. The residual brown gum was purified by column 
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chromatography 6n silica gel, using ao eluiion' gradient of methanol :ethyl 
acetate (5:95 to 7:93) to afford the title compound, (310mg, 50%). 
6 (CDCI3) : 1.12 (3H, t), 1.60 (3H, t), 2.41 (2H, q), 2.55 (4H, m), 3.14 
(4H. m), 3.96 (3H, s), 4.78 (2H, q), 5.34 (IH, s), 6.62 (IH, s), 8.67 
5 (IH, s), 8.86 (IH, s), 10.39 (IH, s). 
LRMS : m/z546 (M+2)^ 

Preparation 101 

3-Bromo-5-[2-eiboxv-5-(4-etbylpipera2iii-l-vlsulpbonvl)p\Tidin-3-yl1-2- 

10 meihvl-2,6-dihvdro-7H-pvrazo]o[4,3-d1pvrimidin-7-one 

A mixture of the title compound of preparation 100 (815mg, 1.2mmol), 
and potassium bis(trimethylsilyl)amide (439mg, 2.2mmol) in 3-methyl-3- 
pentanol (60ml) was stirred at 125 °C in a sealed vessel for 20 hours. The " 
cooled reaction was evaporated under reduced pressure and the residue 

15 purified by coliman chromatography on silica gel, using an elution gradient . 
of ethyl acetate.diethylamine (95:5 to 90:10) to afford the title compound, 
(360mg, 46%). 

5 (CDCI3) : 1.02 (3H, t), 1.60 (3H, t), 2.41 (2H, q), 2.58 (4H, m), 3.16 
(4H, m), 4.18 (3H. s), 4.76 (2H, q), 8.65 (IH, s), 9.13 (IH, s), 10.77 
20 (IH, s). 

LRMS : m/z528(M+2)* 

Preparation 102 

2-(2-Methoxvethoxy)pyridine-3-carboxvlic acid 
25 Potassium /-butoxide (45.0g, 0.40mol) was added portion-wise to ice-cold 
2-methoxyethanol (175ml), and the resulting solution added to a 
suspension of 2-chloromcotinic acid (30.0g, 0.19mol) in 2-methoxyethanol 
(175ml). The reaction mixture was heated under reflux for 26 hours, then 
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. cooled and concentrated under reduced pressure. The residue was diluted 
■ with water (200ml), the pH of the solution adjusted to 5 using 

concentrated hydrochloric acid, and extracted with dichloromethane (3x). 

The combined organic extracts were' washed with brine, dried (MgSOJ, 

evaporated under reduced pressure and azeotroped with toluene, to afford 

the title compound, (30.54g, 81 %). 

6 (CDCI3) : 3.42 (3H, s), 3.80 (2H, t), 4.72 (2H, t), 7.14 (IH, m), 8.36 
(IH, m), 8.45 (IH, m). 

LRMS : m/2 198 (M + I)* . ' 

Preparation 103 

2-(2-Methoxvethoxv)-5-nitropvridine-3-carboxvIic acid 
... Ammonium nitrate (21.8g,. 273.0pimol) was addled ponion-wise to an ice- . . . 
cooled solution of the title compound ' of ' preparation 102 (30.5g, . 
155.0mmol) in trifluoroacetic anhydride (llOmJ), and once addition was 
complete, the reaction was allowed to warm to lO^C, and initiation 
occurred. The reaction mixture was re-cooled using an ice-bath, and then 
stu-red at room temperamre for an hour. Tic analysis showed starting 
material remaining, so the reaction was cooled in an ice-bath, additional 
ammonium nitrate (12.4g, 155.0mmol) was added portionwise, and the 
reaction stirred at room temperamre for a ftirther hour. The reaction was 
poured onto ice (300g), die resulting precipitate filtered, washed with 
water and dried under vacuum to afford the title compound, (25g, 67%). 
5 (CDCI3) : 3.44 (3H, s), 3.82 (2H, t), 4.61 (2H. t), 9.16 (IH, s), 9.21 
(IH, s). 

LRMS : m/z243(M+l)+ 
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Preparation 104 ■ 

2-Eth'oxv-5-njtropvridme-3-carboxamide 

N.N-DimeOiylformamide (2 drops) was added lo an ice-cold solution of 
the title compound of preparation 84 (3.0g, 13.9mmol) and oxalyl chloride 
(5ml, 57.0mmol) in dichloromethane (30ml), and the reaction then stirred 
at room temperature for 2 hours. The reaction mixture was concentrated 
under reduced pressure and azeotroped with dichloromethane. The residue 
was dissolved in dichloromethane (30ml), the solution cooled in an ice- 
bath, 0.88 ammonia (5ml) added, and the reaction stirred for 15 minutes. 
The mixture was paniiioned between dichloromethane and water and the 
layers separated. The organic phase was washed with aqueous samrated 
sodium bicarbonate solution, brine, then dried (MgS04) and evaporated 
under reduced pressure. The residual yellow solid. was triturated with ■• 
diethyl ether, filtered and dried to afford the title compound (2.4g, 83%). 
6 (CDCI3) : 1.56 (3H. t), 4.74 (2H, q)„ 6.14 (IH. br. s), 7.66 (IH, br, s), , 
9.18 (IH, d). 9.29 (IH, d). 
LRMS:m/z229(M + 18)-' 

Preparation 105 

2-(2-Methoxvethoxv)-5-mtropvridine-3-carboxamide 
The title compound was obtained as a pale yellow solid (84%) from the 
title compound of preparation 103, following the procedure described in 
preparation 104. 

6 (CDCI3) : 3.43 (3H, s), 3.80 (2H, t), 4.78 (2H, t), 6.12 (IH, br, s), 
7.80 (IH, br, s), 9.15 (IH, d), 9.25 (IH, d). 
LRMS: m/z 264 (M+23)* 
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Preparation 106 

• 2-Ethoxv-5-nitropvridiiie-3-carboDitri]e 
Trifluoroacetic anhydride (3.46g, 16.5minol) in dioxan (5m]) was added 
to an jce-cold solution of the title impound of preparation 104 (2.32g, 
ll.Ommol) and pyridine (2.17g, 27.5mmoi) in dioxan (ISml), and the 
solution stirred at room temperature for 3 hours. The mixture was 
concentrated under reduced pressure and the residue panitioned between 
ethyl acetate and water. The layers were separated and the organic phase 
washed consecutively with hydrochloric acid (2N, 2x), aqueous saturated* 
sodium bicarbonate solution, then brine. The solution was dried (MgSOJ 
and evaporated under reduced pressure. The residue was purified by 
column chromatography on silica gel using an elution gradiem of 

pentane:ethyl acetate (100:0 to 95:5) to afford the title compound (1.73g, 

•81%). , ' 

5 (CDCI3) : 1.50 (3H, t), 4.63 (2H, q). 8.66 m, d), 9.20 (IH, d). 
Preparation 107 

2-(2-Methoxvethoxv)-5-njtropvridine-3-carbomtrile 

The tiUe compound was prepared from the tiUe compound of preparation 

105, following a similar procedure to that described in preparation 106. 

The crude product was purified by trimration, and filtration from diethyl 

ether to give the desired product, (18.27g, 97%) as a solid. 

5 (CDCI3) : 3.42 (3H. s), 3.81 (2H, t), 4.76 (2H. t), 8.68 (IH. d). 9.20 

(IH. d). 
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Preparation 108 . 
2-Ethoxy-5-iiitropyridiDe-3'Carboximjdamjde acetate 
The title compound of preparation 106 (IhOg, 57.0nunbl) was added "in 
one portfton" to a cooled (-lO'^G) solution of, ethanol saturated with HCl 
5 gas (100ml), and the reaction stirred at this temperature for 8 hours. The 
reaction was evaporated under reduced pressure, the residue triturated 
with diethyl ether, and the precipitate filtered off. The solid was 
panitioned between ethyl acetate and aqueous saturated sodium 
bicarbonate solution, and the layers separated. The organic phase was 
10 washed with aqueous saturated sodium bicarbonate solution, brine, then 
dried (MgS04), and evaporated under reduced pressure to give a white 
solid, 4.25g. Ammonium acetate (3.61g, 46.9mmol) was, added to a 

solution of this intermediate imidate (8.62g) in ethanol (80ml), and the " 

reaction heated under reflux for an hour. Tic. analysis showed staning • 
15 matWial remaining, so additional ammonimn acetate (0.5g, 6.5mmQl) was 
added, and the reaction heated under reflux for a further 30 minutes. The 
cooled reaction mixture was evaporated under reduced pressure and the 
residue triturated with diethyl ether. The resulting solid was filtered off, 
and dried. under vacumn to afford the title compound (8.26g), 
20 5 (DMSOde) : 1.38 (3H, t), 1.77 (3H, s), 4,54' (2H, q), 8,74 (IH, d). 
9,20 (IH, d). 
LRMS : m/2 211 (M + 1)^ 

Preparation 109 

25 2-(2'Methoxyethoxy)>5'nitropyridine'3-carboximjdaniide formate 

The title compound was obtained as a pale brown solid (53%) from the 
title compound of preparation 107 and ammonium formate, in 2- 
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methoxyethanol,. following a similar procedure to that described in 
preparation 108. 

5 (DMSOdfi) : 3.29 (3H, s), 3.73 (2H. t), 4.60 (2H, l), 8.40 (IH. s), 8.81 
(IH, d). 9.24 (IH, d). 
LRMS: in/2 241 (M + l)^ 

Preparation 110 . 

Ethyl 2-ethoxv- 1 -methyl-pvrazole-4-carboxvlate 

Diethyl azodicarboxylate (l.Sml, 7.5mmol) was added dropwise to a 
solution of eihy] 2-hydroxy-] -methyl -pyrazole-4-carboxylate (Chem. 
Pharm. Bull; 1983; 31; 1228), (880mg, S.Ommol), and triphenylphosphine 
(2.03g, 7.5mmol) in ethanol (Q.3ml, S.Oinmol) and letrahydrofuran 
(lOOml), aiid the reaction stirred at room temperature for 4 hours. The, 
mixnire was concentrated under reduced pressure, the residue panitioned 
between dichloromethane and water, and the layers separated. The 
aqueous phase was extracted with dichloromethane, the combined organic 
solutions washed consecutively with water, 2N aqueous sodium 
hydroxide, water and finally brine. The solution was then dried (NajSOJ, 
and evaporated under reduced pressure. The crude product was purified 
by column chromatography on silica gel using dichloromethane as eluant 
to afford the title compound (768rag, 79%), as a crystalline solid. 
5 (CDCI3) : 1.39 (6H, m). 3.68 (3H, s). 4.10 (2H, q), 4.38 (2H, q), 6.00 
(IH, s). 

LRMS : m/z 199(M + 1)+ 
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Preparation'lll ' 

Ethyl 2'ethoxy' 1 -metbyi-3-iiitro-pyrazole'4'Carboxylate 
Fuming . nitric acid (0.43ml) was added dropwise to ice-cooled 
concentrated sulphuric acid (2.6ral), and the resulting solution warmed to 
5 40°C. The title compound of preparation 110 (433mg, 2.18raraol) was 
added portion-wise, and the reaction mixture stirred for a further 50 
minutes. The reaction was poured carefully onto ice, and the resulting 
mixture extracted with dichloromethane. The combined organic extracts 
were washed with water, and brine, then dried (Na2S04), and evaporated 
10 under reduced pressure to afford the title compound, (301mg, 57%) as an 
orange oil. 

5 (CDCI3) : 1.40 (3H, t), 1.48 (3H, t), 3.78 (3H, s), 4.39-4.55 (4H, m). 
LRMS : m/2 244 (M + 1)^ . . • . » - 

15 Preparation 112 » 
Ethyl 3'amino-2-ethoxy- 1 -methyl-pyrazole-4-carboxylate 
A mixture of die title compound of preparation 111 (301mg, 1.24mmol) 
and 10% palladiimi on charcoal (60mg) in ethanol (12ml) was 
hydrogenated at 60 psi (414 kPa), and room temperature for 3 hours. The 

20 reaction mixture was filtered through Arbocel®, and the filtrate evaporated 
under reduced pressure. The residue was purified by column 
chromatography on silica gel using an elution gradient of 
dichloromethane rmethanol (100:0 to 99:1) to afford the title compound, 
(140mg, 53%). 

25 5 (CDCI3) : 1.38 (6H, m), 3.72 (5H, s), 4.17 (2H, q), 4.39 (2H, q). 
LRMS:m/z214 (M + 1)* 
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Preparation 113 • * 

5-(2-Ethox v-5>Djn-opvridm>3>vl>2-methvl>2.6-diIivdro-7Hw^^^ 
d]pyrimidiD-7-0De 

A mixture of the title compounds of preparations 98 (3.85g, 27.5mmol) 
and 108 (8.26g, 30.6mmol) in 3-metl]yl-3-pentanoI (80ml) were heated 
under reflux for 2V2 hours, then cooled. The reaction mixmre was 
partitioned between dichloromethane and hydrochloric acid (2hF), and the 
resulting precipitate filtered^ washed with water and diethyl ether, and ' 
dried. The filtrate was separated, and the organic layer washed with 
hydrochloric acid (2N), saturated aqueous sodium bicarbonate solution, 
brine, then dried (MgS04) and evaporated under reduced pressure. The 
.residue was, triturated with, diethyl ether, and the resulting solid filtered 
and dried. The isolated solids were combined to provide the titfe • 
corhpound (6.9g, 79%). 

5 (DMSOd^O : 1.35 (3H. t), 4.10 (3H. s), 4.54 (2H, q), 8.39 (IH, s). 8.70 
(lH,d),9.19(lH,d), 11.92 (lH,s). 
LRMS : m/z317 (M + 1)* 

Found: C, 49.36; H, 3.82; N, 26.57. CiaHj^NA requires C, 49.18; H, 
3.77; N, 26,53%. 

Preparation 114 

5-r2-(2-Met hoxvethoxv)-5-nitropvridin-3-vn-2-methvl-2,6-dihvdro-7H- 
pyrazolof 4 ,3-d1pvrimidin-7-one 

The title compound was obtained as a yellow solid ft^om the title 
compounds of preparations 98 and 109, following a similar procedure to 
that described in preparation 113. 
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. 5 (DMSOde) : 3.23 (3H, s), 3.70 (2H, t), 4.10^(3H, s), 4.60 (2H. t), 8.40 
(IH, s), 8.77 (lH,d), 9.18 (lH,d). '• ' 

Preparation 115 
5 ^ 3'Ethoky-5-(2'etJjoxy-5-Ditropyridm-3-yI)-2-methyl-2,^ 
pvra2olo[4 ,3-d]pyrimidm>7-ODe 

A solution of the title compounds of preparations 108 (177mg, 0.66mmol) 
and 112 (140mg, 0.66mmol) in 3-methyl-3-penianol (5ml) was healed at 
130*^C for 3 hours. The cooled reaction was partitioned between water and 

10 dichJoromethane, and the layers separated. The aqueous phase was 
extracted with dichloromethane, the combined organic solutions washed 
with brine, then dried (NajSOJ and evaporated under reduced pressure. 

' The crude product was purified by column chtomatography on silica gel * 

using dichloromethane: methanol (99.5:0.5) as eluant to afford the title* 

15 coibipound, (55mg, 18%) as a yellow solid. , 

5 (CDCI3) : 1.58 (6H, m), 3.91 (3H, s), 4.80 (2H, q), 4.95 (2H, q), 9.15 
(IH, d), 9.39 (IH, d), 10.54 (IH, s). 
LRMS im/z 383 (M+23)^ 

20 Preparation 116 

3'Bromo-5-(2'eiboxy'5-nitropyridin-3'yl)-2-methyl'2,6-dihydro-7H- 
pyrazolof4,3-d1pyrimidin-7"One 

A mixture of the title compound of preparation 113 (6.9g, 21.8nunol), 
bromine (1.35ml, 26.2mmol), and sodium acetate (2.7g, 32.7nmiol) in 
25 acetic acid (100ml) was heated under reflux for 7 hours, then allowed to 
cool. Additional bromine (0.35inl, 6.8ramol) was added and the reaction 
stirred at room temperature for a further 18 hours. The reaction mixture 
was concentrated under reduced pressure and azeotroped with toluene. 
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The residue was partitioned betv^'een dichloromethane and water and the 
resulting precipitate filtered off, washed with dichJoromethane, water, 
then diethyl ether and dried. The fUtraie was separated, and the organic 
layer washed with aqueous saturated sodium' bicarbonate solution, and ' 
brine, then dried (MgS04) and evaporated under reduced pressure to give 
a yellow solid. The isolated solids were combined, suspended in ethyl 
acetate, and stirred for 30 minutes. The resulting precipitate was filtered 
off, and dried to afford the title compound (7.66g, 89%). 
6 (DMSOde) : 1.35 (3H, t), 4.10 (3H, s), 4.54 (2H, q), 8,70 (IH, d), 
9.20 (lH,d), 12.16 (lH,s). 
LRMS : m/2 394, 396 (M-fl)^ 

Found: C, 39.51: H, 2.80; N, 21.27. Ci3H,jBrNA requires C, 39.63; H, 
2.73; N, 21.36%. 

Preparation 117 ' . 

3-Bromo-5-f2-(2-methoxvethoxv)-5-iiitropvridm-3-vn-2-methvl-2,6- 
dihvdro-7H-pyrazolof4,3-d1pvrimidiD-7-one 

Bromine (SOOpl, lO.Ommol) was added dropwise to a suspension of the 
title compound of preparation 114 (2.64g, 7.62mmol) and sodimn acetate 
(1.25g, 15.2mmoI) in acetic acid (45ml), and the reaction heated at 50*'C 
for 3 hours. Additional bromine (300|il, 6.0mmol) was added dropwise, 
and the reaction stirred for a farther 3 hours at 50°C. The cooled reaction 
mixmre was evaporated under reduced pressure, the residue triturated with 
water, and the resulting precipitate filtered. The solid was washed with 
water and diethyl ether, then dried under vacuum, to afford the title 
compound, (2.05g, 63%). 

5 (DMSOdg) : 3.25 (3H, s), 3.70 (2H, t), 4.10 (3H, s), 4.60 (2H, t), 8.78 
(IH, d), 9.20 (IH, d), 12.18 (IH, s). 
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LRMS: ni/z443 (M + 18)^ 

Preparation 118 

. 5-(5'Ami^o-2'ethoxypvr)diD-3>yl>2>methyl>2,6^^ 

' ' '\ 

5 d1pvriinidiD-7-0De 

Iron powder (3.7g, 66.3mmol) was sidded lo a solution of the title 

compound of preparation 113 (2.91g, 9.2mmoI) in acetic acid (40ml) and 

water (4m]), and the reaction stirred at room temperature for J 8 hours. 

The mixture was filtered through Celite®, the filtrate concentrated under 
10 reduced pressure, and the residue panitioned between water and 

dichloromethane. The resulting precipitate was filtered off, washed well 

with methanol and dried under vacuum. The filtrate was separated, the 
■ organic phase was dried (MgS04),. and evaporated under reduced pressure , , 

to give, when combined with the previously' isolated solid, the title . 
15 compound (L05g, 40%). ^' ' 

5 (CDCI3) : 1.50 (3H, t). 3.57 (2H, br, s), 4.18 (3H, s), 4.58 (2H, q), 

7.80 (IH, d), 7.84 (IH, s), 8.16 (IH, d), 11.15 (IH, s). 

LRMS : m/z 304 (M+18)'' 

20 Preparation 119 

5-f5-Amino-2'(2-methoxyethoxy)pyridiD-3-ylV3-bromo-2-methyl-2,6* 
dihydro-7H"pyra2olo[4,3-dlpyrimidm-7-one 

Titanium trichloride (35ml, 15%w/v solution, 33.6mmol) was added 
dropwise to a solution of the title compound of preparation 117 (2.04g, 
25 4.8mmol) in acetic acid (35ml), and the reaction stirred at room 
temperamre for an hour. Tic analysis showed starting material remaining, 
so additional titanium trichloride (2x5ml, 35% w/v solution, 10,4mmol) 
was added and the reaction stirred for a farther 2 hours. The mixture was 
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concentrated uncier. reduced pressure and the residue paniiioned bersyeen 
dichloromethane and saturated aqueous sodium bicarbonate solution. The 
resulting suspension was filtered through Celite*^', and the filtrate 
separated. The aqueous phase was saturated with sodium chloride, and 
extracted with dichJororaethane. The combined organic solutions were 
washed with brine, dried (MgS04) and evaporated under reduced pressure 
to afford the title compound, (1.88g, 99%). 

5 (CDCI3) : 3.36 (3H, s), 3.62 (2H, t), .3.90 (2H, s), 3.98 (3H, s), 4.42 
(2H, t), 7.60 (IH, s), 7.98 (IH, s), 11.17 (IH, s). 

Preparation 120 

5-(5-Amino-2-ethoxypyridiii>3-yl)-3-ethoxy>2-methyl-2,6-dihvdrO'7H> 
pyra2olof4,3'd1pvrimidm'7-one 

A mixture of the title compound of preparation 115 (55mg, 0.15mmol) 
and 10% palladium on charcoal (7.;5mg). in ethanol (22ml) was 
hydrogenated at 60psi (414 kPa) and room temperature for 2 hours. The 
reaction mixture was filtered through Arbocel®, and the filtrate evaporated 
under reduced pressure. The crude product was purified by coluimi 
chromatography on silica gel using dichJoromethaneimethanol (93.4:6.6) 
as eluant to afford the title compound, (40mg, 80%). 
5 (CDCI3) : 1.50 (6H, m), 3.86 (3H, s), 4.55 (2H, q). 4.87 (2H, q), 7.77 
(IH, d), 8.02 (IH, d), 11.00 (IH, s). 
LRMS : m/z 331 (M+1)* 
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Preparation. 121 . 

5-f2-Ethoxv-5-(4-ethvlpiperaziD-l-vlsulphonvl)pvridiii-3-vl1-2-methvl-2,6- 
dihvdro-7H-p>Ta2olof4,3-d1pvrimidiii-7-one 

Sodium nitrite (380mg, 5.5mmol) was added to a cooled (-10°C) solution 

5 of the title compound of preparation 118 (1.05g, 3.7mmol) in acetic acid 
(16ml) and concentrated hydrochloric acid (16ml), and the solution stirred 
at 0°C for 2 hours. The solution was re-cooled to -30°C, liquid sulphur 
dioxide (11ml) added, followed by a solution of copper (D) chloride (1.5g, 
ll.lmmol) in water (5ml). The reaction mixture was stirred at 0*'C for 30 

10 minutes and at room temperature for an additional 2 hours. The reaction 
was poured onto ice, and this aqueous mixture extracted with 
dichloromethane. The combined organic extracts were dried (MgS04), and 
evaporated under reduced pressure. , A . solution pf this intennediat^ ,,, 
sulphonyl chloridd in dichloromethane (5ml) was cooled in ice. N- 

15 Ethylpiperazine (0.7ml, 5.55mraol) was added and the reaction stirred at 
room temperature for 20 hours, then evaporated under reduced pressure. 
The residue was suspended in aqueous saturated sodimn bicarbonate 
solution, and extracted with ethyl acetate. The combined organic extracts 
were evaporated under reduced pressure to afford the title compound, 

20 (530mg, 32%). 

8 (CDCI3) : 1.02 (3H, t), 1.58 (3H, t), 2.40 (2H, q), 2.58 (4H, m), 3.14 
(4H, m), 4.19 (3H, s), 4.77 (2H, q), 7.91 (IH, s), 8.62 (IH, d), 9.07 
(IH, d), 10.70 (IH, br, s). 
LRMS : mJz44S(U+iy 

25 
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Preparation 122 

3-Bromo-5"[5'(4'etbylpipera2iD-l'ylsulphoDyl)-2"(2- • 
methoxyethoxy)pyridm-3-yl1>2-meihy]>2,6-dibydrQ'7H>pyrazolo[4,3- 
d]pyrijnidiii-7-0De ' 
5 Sodium nitrite (462mg, 6.70nimol) was added to a cooled (-lO^'C) solution 
of the title compound of preparation 119 (1.89g, 4.78mmol) in acetic acid 
(10ml) and concentrated hydrochloric acid (10ml) and the solution allowed 
to warm to 0°C over an hour. The solution was re-cooled to -15^C, liquid 
sulphur dioxide (15ml) and a solution of copper (II) chloride (1.92g, • 

10. 14.3mmol) in water (3mJ). added, and the reaction then allowed to warm to 
room temperature over 2 hours. The mixture was extracted with 
dichloromethane, the combined organic extracts dried (MgSOJ, 

concentrated under reduced pressure and azeotroped with toluene. The 

intermediate sulphonyl chloride was dissolved in dichloromethane (20ml), . 

15 tri^thylamine (1.45g, 143mmol) and N-ethylpjperazine. (l.lg, 9.6mmdl) 

» 

were added, and the reaction was stirred at room temperature for an hour. 
The mixture was washed with aqueous sodium bicarbonate solution, and 
brine, then dried (MgS04) and evaporated under reduced pressure. The 
crude product was purified by column chromatography on silica gel using 
20 an elution gradient of dichloromethaneimethanol (100:0 to 97:3) to afford 
the title compound, (l.Og, 38%). 

8 (CDCI3) : 1.02 (3H, t), 2.40 (2H, q), 2.57 (4H, m), 3.17 (4H, m), 3.58 
(3H, s), 3.85 (2H, t), 4,17 (3H, s), 4.78 (2H, t), 8.62 (IH, d), 9.03 (IH, 
d), 10.95 (IH, s). 



25 
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. Preparation 123 ^ , 

5-f2-Ethoxy-5-(4-ethylpiperazin-l-ylsulpbonyl)pyridin-3-yl]-2>methyK 
nitro-2,6'dihvdro-7H-pyrazolof4,3-d1pyrimidin-7-one 

Ammoilium ■ nitrate (115mg, 1.45nmiol) was added to a solution of the 

* * 'i 

5 compound of preparation 121 (430mg, 0.96mmol)' in trifluoroacetic 
anhydride (20m]), and the reaction stirred at room temperamre for 18 
hours. Tic analysis showed sianing material remaining, so additional 
ammonium nitrate (115mg, 1.45mmol) was added, and the reaaion stirred 
for a further 3 hours. The reaction mixture was carefully diluted with ' 

10 water, then basified lo pH 8 using sodium carbonate, and extracted with 
ethyl acetate. The combined organic extracts were dried (MgSOJ, and 
evaporated under reduced pressure. The residue was re-panitioned 

.between dichloromethane and hydrochloric acid (2N), and the: phases 

separated. The aqueous phase was basified to pH 8 usuig sodium . 

•15 caii)onate, and this aqueous solution re-extracted with dichloromethslne. 
These combined organic extracts were dried (MgS04) and evaporated 
under reduced pressure. The crude product was purified by colmnn 
chromatography on silica gel using an elution gradient of 
dichloromethane.imethanol (100:0 to 90:10) to afford the title compound, 

20 (460mg, 97%). 

5 (CDCI3) : 1.02 (3H, t), 1.60 (3H, t), 2.42 (2H, q), 2.58 (4H, m), 3.19 
(4H, m), 4.55 (3H, s), 4.80 (2H, q), 8.74 (IH, d), 9.22 (IH, d), 11.08 
(IH, s). 

LRMS:m/z493 (M+l)^ 

25 



wo 00/24745 



PCT/IB99/0!70b 



114 



Preparation 124 • 

5-f2-Ethoxv-5-iijtropvridm-3-vn-2-methvl-3-(4-irifluoroniethoxvpheDvI)- 
2 ,6-dLbydro-7H-pvra2olo[4 ,3-d]pyrimidiD-7-ODe 

A mixnire of the title compound of preparation. 116 (250mg, 0.64nuno]),' 
4-trifluoromethoxybenzyl boronic acid (157mg, 0.76minol) and potassium 
carbonate (176mg, 1.27mmol) in dioxan (SinJ) and water (2ml) was de- 
gassed and placed under an atmosphere of nitrogen. 
Tetrakis(triphenyIphosphine)palladium (0) (75mg, 0.065mmol) was added, 
and the reiiction heated under reflux for 3 hours. The cooled mixmre was 
partitioned between water and dichloromethane and the phases separated. 
The aqueous layer was extracted with dichloromethane (2x), and the 
combined organic solutions washed with brine, dried (MgSOJ, and 
evaporated under reduced pressure. The residue was purified by medium 
pressure column chromatography on sDica gel using an elution gradient of 
dichloromethane: methanol (99.8:0,2 to 99.4:0.6) to afford the title 
compound, (168mg, 55%) as a yellow solid. 

8 (CDCI3) : 1.61 (3H, t), 4.20 (3H. s), 4.81 (2H, q), 7.48 (2H, d), 7.75 
(2H, d), 9.16 (IH, d), 9.42 (IH, d), 10.72 (IH, s). 
LRMS : m/z 499 (M+23)* 

Preparations 125 to 133 

The compounds of the general strucmre: 

O 




NO2 
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It' ' 

were prepared from the corresponding bromides and boronic acids, 
following a similar procedure to thai described in preparation 124. 



Prep. 






Data 


125 


CH2CH3 


V 

F 


5 (CDCI3) : 1.61 (3H, t), 4.19 (3H, 
s), 4.80 {2H, q), 7.34 (2H, m), 
7.65 (2H, m), 9.15 (IH, d), 9.42 
(IH, d), 10.71 (IH, s). 
LRMS : m/z411 (M + 1)^ 


126' 


CHoCHj 




5 (CDCI3) : 1.60 (3H, t), 4.21 (3H, 








s), 4.82 (2H, q), 7.58 (3H, m). 




1 


7.70 (IHv m), 9:18 (lH, d), 9.44 ' 
(lH,d), 10.73 (IH, br, s). 


127 




rS 
V 

CI 


5 (CDCI3) : 3.58 (3H, s), 3.90 (2H, 
t), 4.19 (3H, s), 4.82 (2H, t), 7.60 
(4H, m), 9.14 (IH, d), 9.38 (IH, 
d), 10.91 (IH, s). 


128^ 


CH2CH3 




5 (CDCI3) : 1.61 (3H, t). 4.22 (3H, 
s), 4.82 (2H, q). 7.82 (2H, d), 7.90 
(2H, d), 9.17 (IH, d), 9.42 (IH, d), 
10.76 (IH, s). 
LRMS : m/z461 (M+l)* 


129' 


CH2CH3 


F 


5 (CDCI3) : 1.55 (3H, t), 4.15 (3H, 






s), 4.72 (2H, q), 7.36 (IH, m), 
7.50 (IH, m), 7.70 (IH, m), 9.08 
(IH, d). 9.26 (IH, d), 10.89 (IH, 
s). 
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LRMS : m/z467 (M+23)-' 


•130' 


CH2CH3 


0- 

1 


5 (CD9I3) : 1.60 (3H, t), 4.20 (3H, 
s), 4.80 (2H, .q), 7.57 (IH, m). 
7.61 (2H, m), 7.66 (2H, m), 9.14 
(m,'d% 9.43 ,(1H, d), 10.70 (IH, 

s). 

LRMS : m/z410 (M+18)^ 








131 


(CH2)20CH3 


0 

T 


5 (CDCI3) : 3.48 (3H, s), 3.58 (3H, 
s), 3.80 (2H, t), 3.89 (2H, t), 4.18 
(3H, s), 4.22 (2H, t), 4.82 (2H, t), 
7.17 (2H; d), 7.60 (2H, d), 9.12 
(IH, d), 9.39 (iH, d), 10.83 (IH, 


132 

\ 


CH2CH3 




5 (CDCI3) : 1.60 (3H, t), 4.18 (3H,. 
s), 4.8Q (2H, q). 6.12 (2H, s)-, 7.02 
(IH, m), 7.12 (2H, m), 9.15 (IH, 
d), 9.42 (IH, d), 10.68 (IH, s). 
LRMS : m/z 459 (M+23)+ 



1 = purified by column chromatography, on sDica gel using 
dichloromethanermethanol as eluant, 

2 = purified by trituration/filtration from diethyl ether 

5 

Preparation 133 

545'Amino-2-ethoxypyridin-3-yl1>3-(4-fluoropheDyI)-2-methvl-2,6' 
dihydro-7H-pvra2olo[4,3-dlpyrimidin-7-one 

10% Palladium on charcoal (20mg) was added to a solution of the title 
10 compound of preparation 125 (86mg, 0.21mmol) in ethanol (50ml) and 
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water (Iml), and the mixnire hydrogenated ai 60 psi (414 kPa) and SO^^C 
for 3 hours. The reafction mixture was filtered through Arbocel®, the 
filtrate evaporated under reduced pressure, and azeotroped with 
dichlorbmethane. The residue was triturated with diethyl ether, filtered 
5 and dried to afford the title compound, (63mg; 79%). 

5 (CDCI3) : 1.40 (3H, t), 3.75 (2H, br, s), 4.06 (3H, s), 4.45 (2H, q), 
7.19 (2H, m), 7.58 (2H, m), 7.64 (IH, d), 7.99 (IH, d), 11.14 (IH, s). 
LRMS : m/z381 (M + 1)^ 

10 Preparation 134 

5"f5-Animo-2-ethoxypyridin-3"yl>2-methyl-3-(4-trifluoromethylphenyl> 
2,6'dihydro-7H'pyra2olof4,3-d]pyrimidin>7-one 

The title compound was prepared from the title compound of preparation 
128, following the procedure described in preparation 133. The crude 
15 product was purified by column chromatography on silica gel using an , 
elution gradient of dichloromethanermethanol (98:2 to 95:5) to afford the 
desired product (90mg, 44%), 

6 (CDCI3) : 1.56 (3H, t), 3.58 (2H, br, s),, 4.21 (3H, s), 4.59 (2H, q), 
7,79 (IH, d), 7.83 (4H, m), 8.12 (IH, d), 11.28 (IH, s). 

20 LRMS:m/z432(M+2)"' 

Preparation 135 

5'f5>Amino-2-ethoxypyridin"3'yll-2-methyl-3-phenyl-2,6-dihydro-7H' 
pyra2olo[4 ,3-d1pvriniidin'7*one 
25 The title compound was obtamed as a solid (75%) from the title compound 
of preparation 130, following a similar procedure to that described in 
preparation 133. 
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, 5 (CDCI3) : 1.54 (3H, t), 3.56 (2H, br, s), f 18 (3H, s), 4.58 (2H, q), 
• 7.53 (IH, m), 7.60 (2H, m), 7.67 (2H, m), 7.77 (IH, d), 8.15 (IH, d), 
11.22 (IH, s). 

LRMSc m/z363 (M + 1)^ . ' ' 

t ♦ 

I 

5 : . . 

Preparation 136 

5-[5'Aniii}o-2'ethox>T)yridm-3-yIV3'(3-ch]oropheDvlV2>metbvl-2 
dihydro-7H-pyra2olo[4,3-d]pyrimidiia-7-oDe 

Acetic acid (5inl) was added to. a mixture of the title compound of 
10 preparation 126 (250mg,.0.59mmol) and iron powder (328mg, 5.86mmol) 

in water (300fi]) and the reaction stirred at room temperature for 2 hours. 

The reaction mixture was filtered through Celite®, and the filtrate 
... evaporated, under reduced pressure. The crude product was purified by 

colunan chromatography on silica gel ufeing dichloromethanermethanol 
. 15 (95:5) as eluant to afford the title compound, .(203mg, .87%) as a brown 

solid. 

5 (CDCI3) : 1.56 (3H, t), 4.20 (3H, s), 4.60 (2H, q), 7.55 (3H, m), 7.74 
(2H, m), 8.14 (IH, m), 11.38 (IH, s), 
LRMS : m/2 397 (M + l)"' 

20 

Preparation 137 

5>[5-AniinO'2-ethoxypyridin~3-yl]-3-(3-chloro-4-fluorophenvl)-2>methvl- 
2,6-dihydro-7H-pyrazolo[4,3-dlpyrimidin-7-one 

A suspension of the title compound of preparation 129 (125mg, 
25 0.28mmol) in ethanol (4ml) was added to a mixture of iron powder 
(47mg, 0.84mmol) and ammonium chloride (75rag, 1.40mmol) in water 
(1.5nil), and the reaction heated under reflux for 4 hours. The hot solution 
was fdtered through Arbocel®, and washed through well with hot ethanol. 
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The filtrate was evaporated under reduced spressure to give the title 
compound as a yellow solid (35mg, 30%). The Arbocel® filter pad was 
suspended in a solution of dichloromethane:ethanol (1:1), the mixture 
stirred .for a minute, and the supernatant decanted off. This was repeated 
5 several times and the combined solutions 'filtered; and the filtrate 
evaporated under reduced pressure to afford an additional (46.4mg, 40%) 
of the title compound. 

5 (CDCI3) : 1.56 (3H, m), 3.57 (2H, br, s), 4.18 (3H, s), 4.58 (2H, q), 
7.38 (IH, m), 7.57 (IH, m), 7.78 (2H, m), 8.12 (IH, d), 11.27 (IH, s). 
10 LRMS : ra/z415 (M + 1)"^ 

Preparation 138 

.■ 5-[5-An]inO"2'ethoxvpvridin'3'Vllr2'methyl'3'C4'trifluoromeA^ . . 

2,6-dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one . • 

• 15 The title compound was obtained as a yellow solid (86%) ft-om the title 

compound of preparation 124, following a similar procedure to that 

described in preparation 137. 

5 (CDCI3) : 1.54 (3H, t), 3.59 (2H, br, s), 4.19 (3H, s), 4.58 (2H, q), 
7.42 (2H, d), 7.74 (2H, d), 7.79 (IH, d), 8.14 (IH, d), 11.25 (IH, d). 
20 LRMS :m/z469(M+23)-' 

Preparation 139 

5-[5-Aniino-2-ethoxypyridin-3'yll-3-(l,3'benzodioxol->5-vl)-2>methvl'2,6- 
dihydro-7H-pvrazolo[4,3-d]pyrimidin'7-one 
25 The title compound was obtained as a yellow solid (65%) fi-om the title 
compound of preparation 132, following a simDar procedure to that 
described in preparation 138. 
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6 (CDCI3) ; 1.55 (3H, m), 3.55 (2H, s), 4.16 (3H, s), 4.58 (2H, q); 6.09 
(2H. s), 7.01 (IH, d). 7.14 (2H, m), 7.78 (IH, m), 8.16 (IH, m), 11.20 
(IH, s). 

LRMS : myz407 (M + 1)^ 
Preparation 140 

5-f5-Amiiio-2-ethoxvpvridm-3-v]]-3-f4-C2-methoxvetboxv)pheDvl1-2- 
meihyl-'2,6-dihydro-7H-pyra201o[4,3-dlpyrimidiii-7-ODe 
Titanium trichloride (2.9ml, 15% w/v aqueous solution, 3.0mrao]) was 
added to a solution of the title compound , of preparation 131 (200mg, 
0.40nimol) in acetic acid (4ml) and the reaction stirred at room 
temperature for an hour. Tic analysis showed staning material remaining, 
so additional titaniimi trichloride (1ml, 15% w/v aqueous solution^ 
0.97mmol) was add6d and the reaction stirred for a further 30 minutes. 
The reaction mixmre was concentrated, under reduced pressure and the 
residue partitioned between dichloromethane and saturated aqueous 
sodium bicarbonate solution. The phases were separated and the aqueous 
layer filtered to remove titanium residues and this filtrate extracted with 
dichloromethane (2x). The combined organic solutions were washed with 
brine, dried (MgS04), and evaporated under reduced pressure to afford 
the title compound (87mg, 46%). The filtered titanium residues were 
trimrated with a dichloromethanermethanol (95:5) solution, this solution 
decanted off and evaporated under reduced pressure to provide an 
additional (57mg, 30%) of the title compound. 

5 (CDCI3) : 3.49 (3H, s), 3.55 (5H. s), 3.80 (4H, m), 4.16 (3H, s), 4.22 
(2H, t), 4.61 (2H, t). 7.14 (2H, d). 7.59 (2H, d). 7.75 (IH. d). 8.05 (IH. 
d), 11.23 (IH, s). 
LRMS : m/z467 (M+l)* 
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Preparation 141 

5-r5-AmiDO-2-ethoxvpvridiD-3-vl1-3-(4-cIiloropheDyl)-2-metbvl-2.6- 
dihvdro-7H-pvra2olo[4,3-d1PvriiiiidiD-7-ODe 

The tiUe compound was obtained (60%) from the title compound of 
preparation 127, following a similar procedure to that described in 
preparation 140. 

6.(CDCl3) : 3.57 (3H, s), 3.82 (2H, t), 4.18 (3H, s), 4.61 (2H, t), 7.58 
(2H, d), 7.62 (2H, d), 7.77 (IH, d), 8:04 (IH, d), 11.30 (IH, s). 
LRMS : m/z427 + 

Preparation 142 

1 -]odo-4-(2-methoxvethoxv)ben2ene , , 
Triphenylphosphine (2.8g, 10.7mmol) was added to an ice-cold solution of 
4-iodophenol (2.2g, lO.Ommol) and 2-methoxyethanol (0.79ml, 
lO.Ommol) in tetrahydrofiiran (lOmI). A solution of diethyl 
azodicarboxylate (1.88ml, ll.Snmiol) in tetrahydrofiiran (lOml) was then 
added dropwise, and the reaction stirred at room temperature for 18 
hours. The mixmre was evaporated under reduced pressure, the residue 
partitioned between dichloromethane and hydrochloric acid (2N) and the 
phases separated. The organic layer was washed with brine, dried 
(MgS04) and evaporated under reduced pressure. The residue was 
triturated with diethyl ether, the resulting suspension filtered and the 
filtrate concentrated under reduced pressure. The crude product was 
purified by colrnnn chromatography on silica gel using 
pentane:dichloromethane (75:25) as eluant to give the tiUe compound, 
(2.0g, 71%) as an oil. 
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5 (CDClj) : 3.42 (3H, s), 3.75 (2H, t); 4.08 (2H, t), 6.70 (2H, d), 7.56 
•(2H.d). • 

PreparauoD 143 
5 2-Amino-5-iodopyridiiie 

A mixmre of 2-aiiiinopyridme (7.0g, 74.4ramol), periodic acid 
(14.9mmol), iodine (7.59g, SO.OmmoI) and concentraied sulphuric acid 
(1.4ml) in water (9ml) and acetic acid (45ml) was heated at SO^C for 4 
hours, and at room temperature for a further 18 hours. The reaction was • 
10 poured into 10% aqueous, sodium thiosulphate solution (200ml), and the 
mixmre extracted with diethyl ether. The combined organic extracts were 
washed with aqueous sodiimi hydroxide solution (2N), brine, then dried 
. . (KjCOj) aujd evaporated under reduced pressure. The crude product was 
purified by medium pressure column chromatography on silica gel using 
■ 15 ari\elution gradient of pentane:ethyl acetate (84:16 to 75:25) to give .the 
title compound. 

5 (DMSOde) : 6.78 (IH, d), 8.02 (IH, d), 8.20 (IH, s). 

Preparation 144 

20 2>(Azetidin-l-yl)-5-bromopyridiiie hydrochloride . 

Azetidine hydrochloride (3.0g, 32.1mmol) was added to a solution of 
sodium (0,73g, 31.7mmol) in ethanol (25ml) and the solution stirred 
vigorously for an hour. 2,5-Dibromopyridine (5.0g, 21.1mmol) was then 
added and the reaction mixmre heated at lOO^C for 10 hours in a sealed 

25 vessel, and then at 120®C for a further 10 hours. The cooled mixture was 
concentrated under reduced pressure and the residue was panitioned 
between water and ethyl acetate. The layers were separated, the aqueous 
phase was extracted with ethyl acetate (3x), and the combined organic 
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extracts washed with brine, dried (MgSOJ, and evaporated under reduced 
pressure. The crude product was. purified by medium pressure column 

chromatography on silica gel, using dichlororaethane:penmne (66:34) as 
eluant t6 give the title compound, (9o6mg, 17%) as ^Vhite crystals. 
5 5 (CDCh) : 2.39 (2H, m), 4.00 (4H, m), 6.17 (IH, d), 7.48 (IH, dd), 
8J6(lH,d). 

LRMS : myz213, 215 + 

Preparation 145 
10 4-Bromo- 1 -ethylpyrazole • 

A mixture of 4-bromopyrazole (4.25g, 28.9nimol), cesium carbonate 

(IS.Sg, 57.8mmol) and ethyl bromide (3.24ml, 43.3mmol) in acetonitrUe 
.(40nil) :was stirred at room temperamre under i»a nitrogen atmosphere for 

72 hours. The reaction mixture was concentrated under reduced pressure . 
15 at Voom temperature, and the residue triturated with diethyl ether. The 

suspension was filtered, the solid washed well with diethyl ether, and the 

combined filtrates evaporated under reduced pressure at room 

temperature, to afford the title compound (3.2g, 63%). 

6 (CDCI3) : 1.43 (3H, t), 4.15 (2H, q), 7.39 (IH, s), 7.42 (IH, s). 
20 LRMS : m/z 175, 177 (M + 1)^ 

Preparation 146 

4-(2-Methoxvethoxy)phenyl boronic acid 

/2-Butyllithium (5.17ml, 1.6M m hexanes, 8.27mmol) was added dropwise 
25 to a cooled (-78^C) solution of the title compound from preparation 142 
(2.0g, 7.19nimol) in tetrahydrofuran (10ml), and the solution stirred for 
10 minutes. Triisopropyl borate (2.4ml, 10.4mmol) was added dropwise 
and the reaction allowed to warm to room temperature over 3 hours. 
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Hydrochloric acid (iZN) was added and the mixture extracted with diethyl 
ether (4x). The combifled organic extracts were washed with brine, dried 
(MgSO^) and evaporated under reduced . pressure. The residue was 
triturated with diethyl ether:pentane (1:1), the resulting solid filtered off 
and the filtrate evaporated under reduced pressure. The isolated solid was 
redissolved in diethyl ether, treated with charcoal, this suspension filtered 
and the filtrate evaporated under reduced pressure to give the title 
compound, (256mg, 18%) as a yellow, solid. The remaining crude 
product was purified by column chromatography on sDica gel using 
peniane;diethyl ether (50:50) as eluant to afford additional title compound, 
(150mg, 10%); 

5 (DMSOde) : 3.27 (3H, s), 3.62 (2H, t), 4.08 (2H, t), 6.85 (2H, d), 7:70 
(2H,d). . 

I ■ • ' , ■ ■ . • , 1 . 

Preparation 147 . 
6-(Methylamino)pyridin-3-yl boroiuc acid hydrochloride 
n-Butyllithiimi (10.8ml, 1.6M in hexanes, 17.3mmol) was added dropwise 
to a cooled (-70*C) solution of 5-bromo-2-methylaminopyridine (J. Org. 
Chem. 1983; 48; 1064) (1.5g, 8.02mmol) in tetrahydrofyran (20inl), and 
the solution stirred for 30 minutes. A solution of triisopropyl borate 
(2.77ml, 12.0mmol) in tetrahydrofiiran (4ml) was added dropwise, and the 
reaction then allowed to warm to room temperamre over 2 hours. 
Additional triisopropyl borate (1.85ml, 8.02mmol) was added and the 
mixture stirred for a further hour. The reaction was quenched by the 
addition of hydrochloric acid (2N), and the mixture then evaporated under 
reduced pressure. The residue was suspended in water, washed with 
diethyl ether, and the aqueous solution evaporated under reduced pressure. 
The residue was purified by reverse phase colmnn chromatography on 
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« 

■polystyrene gel, using an eluiion gradient of s\yater:methanol (100:0 to 
80:20) to give the title compound, (140mg, 9%)'as a white solid. 

8 (DMSOdfi) : 2.95 (3H, d), 7.00 (IH, d), 8.03 (IH, d),, 8.21 (IH, s), 
. 8.41 (21^, s).' . ' , , ' ' ' 

5 LRMS : m/z 152 + 

Preparation 148 

6-(DiiDethylamiDo)pyridiD-3-yl boronic acid dihydrochloride 
/2-Butyllithium (5,3in], 1.6M in hexanes, 8.5mmol) was added dropwise lo 

10 a cooled (-70''C) solution of 5-bfomo-2-(din]eLbylamiDo)pyridine (J. Org. 
Chem. 1983; 48; 1064) (1.5g, 7.46nimol) in tetrahydrofyran (20m]), and 
the solution stirred for 30 minutes. A solution of triisopropyl borate 

(2.57ml;. 11 *2mmol) in tetrahydrofuran (4ml) was added dropwise, and the . * 

reaction then allowed to warm to room tempera mre over 3 hours. The . 

15 reabiion was quenched by the addition of hydrochloric acid (2N), and ihe 
mixture then evaporated under reduced pressure. The residue was 
crystallised from methanolidiethyl ether to afford the title compound, 
(800mg, 45%) as an off-white solid. 
5 (DMSOd^) : 3,20 (6H, s), 7.18 (IH, d), 8.18 (2H, m). 

20 ' 

Preparation 149 

5-Methvl-2-(tri-n-butylstannyl)pyridine 

/2-Butyllithium (12.8ml, 2.5M in hexanes, 32.6mmol) was added dropwise 
to a cooled (-78°C) solution of 2-bromo-5-methylpyridine (5.0g, 
25 29.1mmoI), and the solution stirred for an hour. Tri-n-butyltin chloride 
(9.5ml, 34.9mmol) was then added and the reaction allowed to warai to 
room temperature, and stirred for 18 hours. The reaction mixture was 
evaporated under reduced pressure and the residue purified by colunm 
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chromatography' on silica gel using an elution gradient of pentaneiethyl 
acetate (100:0 to 90: IQ) to give the title compound, (6.5g, 58%) as a 
yellow oil. 

6 (CDCI3) : 0.78-1.68 (m, 27H), 2.25 (3H, s), 7.24 (2H, m), 8.58 (IH, ' 
5 m). 

Preparation 150 

2-Etliyl-5-(tri-D-butylstannvl)pvridijie 

n-But>'Iliihium (2mJ, 1.6M in hexanes, 3.22mmol) was added dropwise to 
10 an ice-cooled solution of diisopropylamine (0.45ml, 3.22mmol) in 
tetrahydroftiran (6nii) under a nitrogen atmosphere, and the solution 
stirred for an hour. Tri-/2-butyltin hydride (0.79ml, 2.96mmol) was added 
and the solution stirred for a further 2 hours, and then cooled to -78°C. A 
solution of 5-bromo-2-ethylpyridme (\W0 97/01552) (500mg, 2.69miiiol) 
15 in letrahydrofruan (4inl) was then added dropwise, and once addition was 
complete, the reaction was allowed to warm to room temperature, and 
stirred for 18 hours. The reaction mixture was concentrated under reduced 
pressure and the residue partitioned between dichloromethane and aqueous 
ammonium chloride solution. The layers were separated, the organic 
20 phase dried (MgS04) and evaporated under reduced pressure. The crude 
product was purified by column chromatography on silica gel using an 
elution gradient of pentane:ethyl acetate (100:0 to 90:10) to afford the title 
compound, (210mg, 19%) as a yellow oil. 
LRMS : m/z 397 (M + 1)^ 

25 
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PreparaiioD. 151 • 
2'(Tri-D-burylstaiiDvl)pvrazme 

A2-Butyllithium (30.0mJ, 1.6M in hexanes, 48.0mmol) was added dropwise 
to a cooled (-40°C) solution of diisopropylamine (7m],. SO.lmmol) in 
5 tetrahydrofuran (SOml), so as to maintain the temperature below "30*'C. 
Once addition was complete, the solution was allowed to warm to room 
temperamre for 2 minutes, then re-cooled to -TO'^C. Tri-n-butyltin hydride 
(12nil, 45.8mmol) was added dropwise over . 10 minutes, and once 
addition was complete, the reaction was stirred at -60°C for 2 hours. A 

10 solution of 2-chJoropyrazine (5.0g, 43.7mm61) in tetrahydrofuran (5ml) 
was added, and the reaction allowed to warm to room temperature. 
Aqueous ammonium chloride solution was added to quench the reaction, 
followed by dilution with ethyl acetate. The resulting suspension was ^ 
filtered through Celite®, and the filtrate separated. The organic phase was 

15 washed with brine, dried (MgSOJ,, and evaporated under reduced 
pressure. The residual oil was purified by column chromatography on 
silica gel using an elution gradient of pentanerethyl acetate (100:0 to 
90:10) to afford the title compound, (800mg, 5%) as a yellow oil. 
8 (CDCI3) : 0.88 (3H, t), 1.18 (6H, m), 1.22-1.40 (6H, m), 1.58 (6H, 

20 m), 8.38 (IH, d). 8.55 (IH, d). 8.70 (IH, s). 

Preparation 152 

2-Chloro-5-(tri-n-butvlstaDnyl)pvrimidine 

rt-Butyllithium (31.0ml, 1.6M in hexanes, 49.0mmol) was added dropwise 
25 to a cooled (-78°C) solution of diisopropylamine (6.9ml, 49.0mmo!) in 
tetrahydrofuran (35ml), and the resulting solution stirred for 30 minutes, 
Tri-n-butyltin hydride (13.4ml, 49.0mmol) was then added, and the 
reaction stirred for 2 hours at -78*C. A solution of 5-bromo-2- 
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. chloropyrimidine (J. Chem. Soc. Chem. Comm. 1996; 2719), (8.0g, 
41.0mmol) in letrahydrofuran (lOml) was added, and the reaction allowed 
to warm to room lemperamre,. and .stirred for 14 hours. The reaction 

mixture; was concentrated under reduced pressure, and the residue 

I 

5 trimraied with a solution of ethyl aceiaierhexane (50:60). The resulting 
suspension was filtered through siJica gel and the filtrate concentrated 
under reduced pressure. The crude product was purified by column 
chromatography on sDica gel using an elution. gradient of peptane:ethyl 
acetate (100:0 to 95:5) to afford the title compound, (l.lg, 5.5%) as a * 
10 yellow oU. 

5 (CDCI3) : 0.89 (9H, m), 1,15 (6H, m), 1.34 (6H, m), 1.52 (6H, m), 
8.56 (2H; s). 

,LRMS:;.m/^402, 404(Mtir .... . 

■ J5 Prfeparation 153 , . . 

5-(Tri-/7-butvlstannyl)-2-pyriniidinylainine 

A solution of the title compound from preparation 152 (435mg, 
l.OSmmol) in saturated methanolic ammonia (10ml) was heated at 50®C 
for 48 hours in a sealed vessel. The reaction was concentrated under 

20 reduced pressure, re-suspended in dichloromethane and the resulting 
precipitate filtered off, and the filtrate concentrated under reduced 
pressure. The crude product was purified by column chromatography on 
silica gel using pentane:ethyl acetate (97:3) as eluant to afford the title 
compound, (182mg, 44%) as a yellow solid. 

25 6 (CDCI3) : 0.80-1.72 (27H, m), 5.04 (2H, s), 8.24 (2H, m). 
LRMS : m/z386 (M + l)"^ 
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. Preparation 154 ^ . 

6>(TriinetIiylstanDvl)imidazofl,2'fl1pyridme 

A solution of 6-bromo-imidazo[l,2-a]pyridiDe (Chem. Phann. Bull. 39; 6; 
1991; 1356) (500mg, 2.55nmiol) and hexamethyiaiiin' (919mg, 2.81imnol) 
5 in dioxan (8ml) was de-gassed and placed linder aln atmosphere of 
nitrogen. Tetrakis(triphenylphosphine)palladium (0) (147mg, 0.13mmol) 
was added, and the reaction heated under reflux for 5 hours. The cooled 
mixture was panitioned between 10% aqueous potassium fluoride solution 
and ethyl acetate and the layers separated. The organic phase was dried 

10 (MgS04) and evaporated under reduced pressure. The crude product was 
purified by column chiomaiography on silica gel using 
dichJoromethane: methanol (90:10) as eluant to afford the title compound, 

(620mg;»87%) as an oil. i ' 

5 (CDCI3) : 0.32 (9H, s), 7.18 (IH, d), 7.48-7.62 (3H, m), 8.07 (IH, s). . 

1-5 LRivIS : m/2 281 (M + 1)^ • ^ ' 

Preparation 155 

l-EthyM-(tri-n-butylstannyl)pyrazole 

/-Butyllithium (14.0ml, 1.7M in pentane, 23.8mmol) was added dropwise 
20 to a cooled (-78*'C) solution of the title compound of preparation 145 
(2.0g, 11.4mmoI) in tetrahydrofiiran (30ml) and diethyl ether (30ml), 
under a nitrogen atmosphere. The solution was stirred for 90 minutes, 
then tri-/2-butyItiii chloride (3.7ml, 13.7inmoI) was added, and the reaction 
allowed to warm to room temperature, and stirred for 18 hours. The 
25 reaction mixture was concentrated under reduced pressure and the residue 
partitioned between water and dichloromethane. The layers were 
separated, and the organic phase dried (MgSOJ and evaporated under 
reduced pressure. The crude product was purified by colunrn 
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cliroinaiography''9ri. silica gel usiiig an eluiion gradient of pentauerethyl 
acetate <100:0 to 90:10) to afford the title compound (1.7g, 39%). 
5 (CDCI3) : 0.88 (9H, t), 0.99 (6H, t), 1.32 (6H, m), 1.50 (9H, m), 4.19 
(2H, q), 7.24 (IH, s), 7.41 (IH, s). 
5 LRMS : m/z 387 (M + 2)'' 

Preparation 156 

4-[2>Eiboxy"5>(4-ethylpipera2in>l-ylsulphonyl)pyridino'ylcarboxainido]" 
3>methoxyciarbonyI-2"metl3yl-pyrazole>5-carboxamide 

10 The title compound of preparation 52 (9.0g, 45.0mmol) was added to a 
suspension of the title compound of preparation 69 (19. 9g, 50.0nimol) in 
dichloromethane (200ml), and the mixmre cooled in an ice-bath. 
Triethylamine (21ml, ISO.Ommol) was added drop>yise over 30 minutes, 
and once addition* was complete, the. reaction was stirred at room 

15 temperature for 20 hours. The reaction mixture was washed with aqueous 
samrated sodium bicarbonate solution, and water, then dried (NasSOJ and 
evaporated under reduced pressure. The residual solid was triturated with 
ethanol, filtered and dried to afford the title compound (16.0g, 68%). 
5 (CDCI3) : 1.01 (3H, t), 1.60 (3H, t), 2.40 (2H, q), 2.52 (4H, m), 3.08 

20 (4H, m), 3.92 (3H, s), 4.08 (3H, s), 4.80 (2H, q), 5.38 (IH, s), 6.67 
(IH, s), 8.65 (IH, d), 8.82 (IH, d), 11.01 (IH, s). 
LRMS : m/z 525 (M+2y 

Preparation 157 

25 5-f2-Ethoxv-5-(4-etfavlpiperaziD-l-ylsulphonvI)pyridin-3-vn-2-methvI-7- 

oxo-2,6-dihvdro-r4,3-d1pyriinidine-3-carboxyIic acid 

A mixture of the title compound from preparation 156 (16.0g, 30.4mmol) 

and potassium bis(trimethylsilyl)amide (25.0g, 125.2mmol) in ethanol 
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(900inl) was heated ai 110°C in a sealed vessel for 18 hours. The cooled 
mixture was dDuted with sufficient water to obtain a solution, then 
acidified to pH 3 using hydrochloric acid. The resulting precipitate was 
filtered slowly, and dried. The solid was suspended in water (200ml), and 
5 basified to pH 12 using 0.88 ammonia solution: The mixture was heated to 
reflux, then cooled in ice and the resulting precipitate filtered and dried to 
afford the title compound (10. Ig, 68%). 

5 (DMSOda) : 0.96 (3H, t), 1.35 (3H,,t), 2.40 (2H, q), 2.50 (4H, m), 
2.99 (4H, m), 4.30 (3H, s), 4.48 (2H, q), 8.24 (IH, s), 8.63 (IH, s), 

10 12.11 (IH, br, s). 

LRMS : m/z492 (M + l)-" 

Preparation 158 , . , i .. 

5-f2-Ethoxv-5-(4-ethvlpipera2in-l-vlsulphonvl)pVridin-3-vn-2-methyl-7- 

15 0X0-2, 6-dihvdro-f4,3-d1pvrimi(3ine-3-carboxvlic acid chloride 

hydrochloride 

Oxalyl chloride (230^1, 2.6mmol) was added to a suspension of the title 
compound of preparation 157 (500mg, 1.02mmol) and N,N- 
dimethylforraamide (20pl) in dichloromethane (40ml) and the reaction 
20 stirred at room temperanire for Vh hours. The reaction mixture was 
evaporated under reduced pressure, azeotroped with toluene and dried 
under vacumn to afford the title compound, (450mg), as a pale yellow 
solid. 

6 (DMSOdg) : 1.20 (3H, t), 1.35 (3H, t), 2.94 (2H, m), 3.10 (4H, m), 
25 3.52 (2H, m), 3.82 (2H, m), 4.35 (3H. s), 4.52 (2H, q), 8.38 (IH, s), 

8.78 (IH, s), 11.00 (IH, s). 
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Preparation 159 

3'AmiDQ>542-ethoxv-5-(4-ethylpipera2ijD-l'VlsulphoDyI)pYridij}-3'Vl1-2- 
methyl>2,6-dibydro-7H-pyrazolQ[4,3-d1pvriimdii}-7>oDe 
A mixture of the title compound of i)reparation 123 (55mg, O.llmmol) 
5 and 10% palladium on charcoal (6mg) in ethanol'.(5ml), .was hydrogenated 
at 50 psi (345 kPa) and room temperamre for 4 hours. The mixture was 
filtered through Arbocel®, and the filtrate evaporated under reduced 
pressure. The crude product was purified by column chromatography on 
silica gel using an eluiion gradient of dichloromethane: methanol (100:0 to ' 
10 90:10) to afford the title copipound, (28mg, 55%). 

6 (CDCy : 1.02 (3H, t), 1.58 (3H, t), 2.41 (2H, q), 2.57 (4H, m), 3.13 
(4H, m), 3:95 (3H, s), 4.21 (2H, s), 4.75 (2H, q), 8.60 (IH, d), 9.00 
(IH, d). 10.60 (IH, s). . ' . 

LRMS : m/z463 (M + 1)^ 

• \' ' ■' " . . : • , • • ■ 

Synthesis of the Compounds of Formulae lA and IB 
Example 1 

5-f5-(4-Methvlpiperazin-l-vlsulphonyl)-2-n-propoxvphenyl1-7-oxo-l- 
20 (pvridin-2-vl)methvl-1.6-dihvdro-lH-pvrazolor4.3.-dlpyrimidine-3- 
carboxamide 

Thionyl chloride (64pl, 0.87mmol) and chlorosulphonic acid (387^1, 
5.82mmol) were added to an ice cooled flask containing the title 
compound of Preparation 26 (235mg, O.SSnmiol), and the reaction stirred 
25 at room temperature for 18 hours. Ice (Ig) was carefully added with 
stirring, then N-methylpiperazine (2ml, 18.0mmol) followed by sufficient 
ethanol to obtain a solution. The mixture was stirred for 3 hours at room 
temperamre and evaporated under reduced pressure. The residue was 
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paniiioned . betwecD dichloromethane (5ml)' and saturated sodium 
bicarbonate solution (10ml), and the phases separated. The aqueous layer 
was extracted with dichloromethane (3x1 0ml), the combined organic 
solutions dried (NajSOJ and evaporated under reduced pressure. The 
5 residual yellow oil was purified by column chromatography on silica gel, 
using an elution gradient of dichloromethanermethanol (100:0 to 97:3) to 
afford the title compound (160mg, 50%) as a pale yellow solid. 
5 (DMSOd^) : 0.92 (3H, t), 1.72 (2H, m), 2.15 (3H, s), 2.37 (4H, m), 
2.92 (4H, m), 4.14 (2H, t), 5.96 (2H, s), 7.23 (IH, d), 7.31 (IH, m), 
10 7.40 (IH, d), 7.70 (IH, s), 7.79 (2H, m), -7.85 (IH, d), 7.93 (IH, s), 
8.48 (IH, d), 12.55 (IH, s). 
LRMS : m/z567 (M + 1)^ 

Example 2 

15 5-f5-(4-Methylpipera2in-l'ylsulphonyl)-2>n>propoxyphenyl]-7-oxo-l> 
(pyridin'2'yl)methyl- 1 ,6-dihydro- 1 H'pyrazolof4,3"d]pyrimidine-3'N- 
methylcarboxamide 

Thionyl chloride (26fxl, 0.36mmol) and chlorpsulphonic acid (160^1, 
2.39mmol) were added to an ice cooled flask containing the title 

20 compound of Preparation 33 (lOOmg, 0.24mmol) and the reaction stirred 
at room temperature for 18 hours. Ice (Ig) was carefully added, then N- 
methylpiperazine (3ml, 27.0mmol) followed by enough ethanol to ensure 
solution, and the mixture stirred at room temperature for 4 hours. The 
reaction mixture was concentrated under reduced pressure, the residue 

2S partitioned between dichloromethane (5ml) and saturated sodium 
bicarbonate solution (lOmJ), and the phases separated. The aqueous layer 
was extracted with dichloromethane (3xl0ml), the combined organic 
solutions washed with water (lOml), dried (NajSOJ and evaporated under 
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reduced pressure. The residue was triturated with diethyl ether, to afford 
the title compound (95mg, 68%) as a white solid. 
Found : C, 55.05; H, 5.51; N,. 18.77. C2,H33NAS;0.50HjO requires C, 
55.00; If, 5.64; N, 19.00%. 

5 (CDC.I3) : 1.18 (3H, t), 2.04 (2H, m), 2.29 (3^, s), 2.52 (4H, m), 3.12 
'(7H, m), 4.30 (2H, t), 6.04 (2H, s), 7.08-7.23 (3H, m), 7.61 (IH, m), 
7.90 (IH, d), 8.10 (IH, m), 8.53 (IH, d), 8.75 (IH, s), 11.00 (IH, s). 
LRMS : m/z581 (M + ir 

» 

Examples 3 to 14 , . 

The compounds of the following tabulated examples of the general 
formula: 



\ 




NR12R13 



were prepared by the reaction of the corresponding pyrazolo[4,3- 
d]pyrimidinone with N-alkyl piperazine using similar methods to those 
described in either Example 1 (method a) or 2 (method b). 
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. Example 




RJ6 


NR'^R" 


Data ' . 


Method 


3 

f 

! 

1 




CH2CH3 


NH, 

i 

1 


Found : C, 54.96; H, 5.60; N, 
18.49. Q7H3jNjOjS:0.50HjO 
requires'.C, 55.0P; H, 5.64; N, 
19.00%. 

5(CDCl3) : 1.03 (3H, t), 1.19 
(3H,t). 2.05(2H, m), 2.42 
(2H, q); 2.55 (4H, m), 3:12 
(4H, m), 4.28 (2H, t), 5.94 
(IH, s), 6.04 (2H, s) 7.19 
(3H, m), 7.63 (IH, m), 7.90 
(IH, d), 7.96 (IH, s), 8.54 
(lH,d),8.74,(lH,s), 11.10 
(IHt s).' 


a 

t 


\ 








LRMS : :m/z581 (M+ir 




4 




CHjCHj 


NHCH3 


Found : C, 55.63; H, 5.64; N, 
18.47. CjjH34NAS;0.50H2O 
requiries C, 55.70; H, 5.84; N, 
18.56%. 

SCCDClj) : 1.04 (3H, t), 1.18 
(3H, I), 2.04 (2H, m), 2.42 
(2H, q), 2.55(4H, m), 3.12 
(7H, m), 4.29 (2H, t), 6.04 
(2H,s). 7.12 (IH. d), 7.19 
(2H. m), 7.62 (IH, m), 7.90 
(lH,d), 8.10 (IH, m). 8.52 
(lH,d), 8.76 (IH.s), 11.01 
(IH, s). 

LRMS :in/z 595 (M + l)* 


b 
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-13 


(CHj)jOH 


NHj 


SCCDCl,): 1.18 (3H,t), 2.05 
(2H,m),2.36(lH, s), 2.57 
(2H, t), 2.63 (4H, m), 3.13 
(4H, ni), 3.60 (2H, t), 4.31 
(2H, 0, 6.03 (3H,m), 7.14- 
7.30 (3H,m), 7.63 (lH,.m), 
7.92 (2H, m), 8.54 (IH, d), 
8.75 (IH.s), 11.05 (lH,s). 
LRMS : m/z597 (M + I)" 


a 


6 




(CH2)30H 


NHCH3 

! 


Found,: C, 54.38; H, 5.56; N, 
17.96. C2fHj,NgO6S;0.50HjO 
requires C, 50.27; H, 5.69; N, 
18.08%. 

5(CPC13):,1.18(3H, t), 2.05 
(2H,m),'2.57(2H,t), 2.64 
HH, m), 3.13 (7H, m). 3.59 
(2H, t). 4.30 (2H, t), 6.03 (2H. 
s), 7.08-7.25 (3H, m), 7.62 
(IH, m), 7.91 (IH, d), 8.07 
(IH, m), 8.54 (IH, d), 8.79 
(IH. s). 

LRMS : m/z611 (M+1)* 


b 


7 




CH3 


NHj 


Found : C, 53.02; H. 5.23; N. 
19.01. QfiHjoN AS; l.SHjO 
requires C, 52.60; H, 5.60; N, 
18.87%. 

6 (DMSOd^ : 0.93 (3H. t), 
1.70 (2H. m), 2.14 (3H, s), 
2.36 (4H. m), 2.90 (4H, m), 
4.12 (2H. 0,5.89 (2H, s), 7.40 

— ^ J. 


b 
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{2H, m)s 7.72 (2H, m), 7.77 
(IH, s), 7.83 (IH, d), 7.90 
(lH,s), 8.52(1H, d), 8.60 
(IH, s), .12.51 (IH, s). 
LRMS : mil 567 (M + 1)* 




8 




CH. 

1 


NHCH3 


Found : C, 55.28; H, 5.;56; N, 
18.97. Cj7H,2NjO5S;0.50HjO 
requires C, 55.00; H, 5.64; N, 
19.00%. 

.6 (CDCI3) : 1.18 (3H, I), 2.05 
(2H, m), 2.28 (3H, s), 2.50 
(4H, m), 3.10 (7H, m), 4.28 
(2H, t), 5.90 (2H, s), 7.23 
(2H,in), 7.87 (2H,,m),. 8.06 
(IH, m); 8.54 (IH, d). 8.68 
(IH, s), 8:78 (IH, s), 11.01 
(IH, s). 

LRMS :m/2 581 (M+1)* 


b. 

1 


9 




CH2CH3 


NHj 


Found : C, 55.12; H, 5.48; N, 
19.12. C27H32NgO5S;0.50H2O 
requires C, 55.00; H, 5.64; N, 
19.00%. 

6 (DMSOdfi) : 0.92 (6H, m), 
1.74 (2H,m), 2.30 (2H, q), 
2.40 (4H, m), 2.90 (4H, m), 
4.12 (2H.t), 5.88 (2H,s), 7.40 
(2H, m). 7.69-7.92 (5H. m). 
8.52 (IH. d), 8.60 (IH, s), 
12.63 (IH, s). 
LRMS : ni/z581 (M + l)* 


a 
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10 

I 

1 




CH2CH3 


NHCH3 

1 

• 


Found : C, 54.38; H, 5.59; N, 
18.01. C2jH3,NAS;1.5H20 
requires C, 54.09; H, 6.00; N, 
18.02%: 

6(CDCl3) : 1.02 (3H,t), 1.20 
(3H, 0,2.06 (2H,ni). 2.41 
(2H, q), 2.55 (4H, m), 3.10 
(7H, ra), 4.30 (2H. t), 5.90 
(2H,s),7.22(2H.m).7.'88 
(2H, m), 8.08 (IH, m), 8.56 
(IH, d), 8.70 (IH, s), 8.78 
(IH.s), 11.05 (IH.s). 
LRMS : m/z595(M + ir 


b 

« 


,11 




(CH2)jOH 


NHj 


Found : G, 52.64; H, 5.47; N, 
17.84. Cj,H3jNg06S;HjO 
requires C, 52.76; H, 5.58; N, 
18.23%. ' 
5(CDCl3) : 1.20 (3H, 0,2.06 
(2H, m). 2.56 (2H, 0. 2.60 
(4H,m), 3.10 (4H.m). 3.60 
(2H, 0. 4.30 (2H. 0, 5.92 (2H, 
s), 6:11 (IH.s). 7.24 (3H,m), 
7.90 (3H, m), 8.56 (IH, d), 
8.68 (IH, s), 8.80 (IH, s). 
LRMS : m/z597(M+ir 


b 


12 




(CH2)jOH 


NHCHj 


Found : C, 53.56; H. 5.60; N, 
17.44. C2gH3,N80eS;H20 
requires C, 55.36; H, 5.66; N, 
17.43%. 

6(CDCl3): 1.20(3H.O. 2.07 


b 
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; 








(2H, m)c2.57 (2H, t), 2.62 
(4H, m), 3.11' (7H,m), 3.59 . 
(2H, t), 4.32 (2H. t),5.90(2H, 

s), 7.22 (2H,,m), 7..84 (IH, d), 
7.90 (IH. d), 8.p4 (IH, m), 
8.56 (IH, d), 8.70 (IH. s), 
8.78 (IH, s). LRMS : m/z611 
(M + 1)' 




13 




CH, 


NHCH3 


Found : 54.89; H, 5.60; N, 












19.02. Cj,H32N8O5S;0.50H2O 












requires C, 55.00; H, 5.64; N, 












19.00%. 












6(CDCl3) : 1.19 (3H„t), 2.06 












(2H,m>.2.29(3H, s), 2,52 












(4H', m)', 3.10 (7H, m), 4.30 




■ \ 








(2H, t), 5.86 (2H, ,s), 7.20 












(lH,d), 7.31 (2H,d), 7.90 * 












(lH,d), 8.08(lH,m), 8.57 












(2H.d), 8.73 (lH,s). 11.05 












(IH, s). 












LRMS rm/z 581 (M+l^ 




14 




CH2CH3 


NHCH3 


Found : C, 55.85; H, 5.91; N, 
18.30. Q8H3.NjO5S;0.50H2O 
requires C, 55.70; H, 5.84; N, 
18.56%. 

5 (CDC!,) : 1.03 (3H, t), 1.20 
(3H. t), 2.06 (2H, m). 2.42 
(2H, q), 2.56 (4H, m). 3.12 
(7H,m), 4.30 (2H, t), 5.87 
(2H, s), 7.20 (IH.d). 7.31 


a 
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** 






(2H,d), 7.92 (IH.d), 8.09 
(IH, m), 8.57 (2H, d), 8.74 
(IH. s), 11.05 (IH, s). 
LRMS : m/z 595 (M + iy 





Example 15 

l-(4-BromobenzvI)-5-f5-(4-inethvlpiperaziD-l-vlsulpIioDy])-2-D- 

5 propox\T3benvl1-7-oxo-L6-dilivdro-lH-pvra201o[4,3-dlpvrimidiDe-3-N- 
meibylcarboxamide 

Thionyl chloride (SlpJ, l.lmmol) and chlorosulphonic acid (0.44^], 
6.67inmol) were added lo an ice-cooled flask contaimng the title 
compound of Preparation ,36 (370mg, 0.74mmol) and the reaction stirred 

10 at room temperature for 18 hours. Ice (Ig) was carefully added with 
.stirring, and the resulting precipitate filtered, washed with water and dried 
under suction. N-Methylpiperazme (416pl, 3.75mmol) was added to a 
suspension of this product in ethanol (5ml)., and the reaction stirred at 
room temperamre for an hour. The reaction mixture was evaporated under 

15 reduced pressure and the residue purified by colimm chromatography on 
silica gel, using dichloromethane:methanol:0.88 ammonia (95:5:1) as 
eluant. This product was recrystallised fi^om dichloromethane-hexane to 
afford the title compound (270mg, 55%) as a white solid. 
Found : C, 50.08; H, 4.78; N, 14.45. C28H32BrN705S;H20 requires C, 

20 49.71; H, 5.07; N, 14.49%. 

5 (CDCI3) : 1.20 (3H, t). 2.07 (2H, m), 2.30 (3H, s), 2.52 (4H, m), 3.12 
(7H, m), 4.30 (2H, t), 5.81 (2H, s), 7.21 (IH, d). 7.40 (4H, m), 7.90 
(IH, d). 8.06 (IH, m), 8.72 (IH, s), 11.00 (IH, s). 
LRMS : m/z 659 (M+l)'' 

25 
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Example 16 

l-(4-Bromobeiizvl)-5-f5-(4'ethyIpipera2iD-l"ylsuJphoDyl)'2'D- 

propoxypbeDylV7>oxO'L6-dihydrO'lHrpyra2olof4,3-d]pyrijiudiDe-3-^^ 
methylcarboxamide 

5 Obtained (63%) from the title compound of • Preparation 36 and N- 
ethylpiperazine using the procedure of Example. 15. 
5 (CDCI3) : 1.04 (3H, t), 1.20 (3H, t), 2.06 (2H, m), 2.42 (2H, q), 2.56 
(4H, m), 3.12 (7H, m), 4.30 (2H, t), 5.81 (2H, s), 7.20 (IH. d), 7.41 
(4H, m), 7.91 (IH, d), 8.08 (IH, m), 8.72 (IH, s), 11.00 (IH, s). 
10 . LRMS : myz673 (M + l)^ 

Example 17 

.lT(4-Bromol)eiizyl)-5-{5-f4-(2-bydrQxvethvl)pip^a2iD-l-vlsulphoDvn-2-D- 

propoxypbeDvl)-7-oxo-l,6-dihydro-lH-pyraiolof4,3-dlpyrimidme-3-N- 

metiiiylcarboxamide 

Obtained as fine wbite crystals after crystallisation from ethanol (70%), 
from the title compound of Preparation 36 and N-(2- 
bydroxyethyl)piperazine, using the procedure of Example 15. 
Found : C, 50.15; H, 5.01; N, 13.97. C29H34BrN706S requires C, 50.59; 

20 H, 4.98; N, 14.24%. 

5 (CDCI3) : 1.20 (3H, t), 2.06 (2H, m), 2.26 (IH, s), 2.58 (2H, t), 2.63 
(4H, m), 3.12 (7H, m), 3.60 (2H, m), 4.32 (2H, t), 5.81 (2H, s), 7.22 
(IH, d), 7.40 (4H, m), 7.90 (IH, d), 8.04 (IH, m), 8.75 (IH, s), 11.02 
(IH, s). 

25 LRMS : m/z 688 (M)"' 
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Example 18 " \ 

l-BeDzvl-5-[2-ethoxv-5-(4-methvlpiperaziD-l-vlsulpboDvl)1-7-oxo-1.6- 
dihvdro-lH-pvra2olof4,3-dlpvrimjdiiie-3-carboxamjde 
N,N'-Carbonyldiimidazole (80mg, O.Smmbl) was added to a suspension of " 
the title compound of Preparation 72 <250mg, 0.46mmol) in 
letrahydrofiiran (15ml), and tie reaction heated under reflux and a 
nitrogen atmosphere for 4 hours. The solution was cooled in ice, ammonia 
gas bubbled ihroiigh for 5 minutes, and then stirred at room temperature 
for 14 hours. The mixmre was filtered,. the precipitate washed with ethyl 
acetate, and dried under suction to afford the title compound (225mg. 
89%) as a white solid. 

Found : C, 55.32; H, 5.26; N, 17.22. C26H29N7O5S;0.75H2O requires C, 
55.36; H, 5.44; N, 17.35%. 

5 (DMSOd^) : 1.33 (3H, t), 2.16 (3H, s), 2.39 (4H, m), 2.91 (4H, m), 
4.22 (2H, q), 5.82 (2H, s), 7.37 (6H, ra), 7.70 (IH, s), 7.79 (IH, s), 
7.84 (IH, m), 7.92 (IH, s), 12.66 (IH, s). 
LRMS :m/z552(M+l)-' 

Example 19 

l-Benzvl-5-f2-ethoxv-5-(4-methvlpipera2in-l-vlsulphonvm-7-oxo-1.6- 
dihydro-lH-pvrazolof4,3-d]pvrimidine-3-N-methvlcarboxamide 
l-(3-DimethyIaminopropyl)-3-ethylcarbodiimide hydrochloride (250mg, 
0.45mmol), was added to a suspension of the title compound of 
Preparation 72 (250mg, 0.45nimol), N-methylmorpholine (0.11ml, 
l.OmmoI), 1-hydroxybenzotriazoIe hydrate (67mg, 0.50mmol) and 
methylamme hydrochloride (67mg, l.OmmoI) in dichloromethane (7ml) 
and the reaction stirred at room temperamre for 18 hours. The mixmre 
was partitioned between dichloromethane (15ml) and aqueous sodium 
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bicarbpnaie solution (15ml), the phases separated and the aqueous layer 
extracted with dichloromethane (2x1 Sml). The combined organic extracts 
were dried (NajSOJ and evaporated under reduced pressure. The residual 
solid was purified by column chromatography on silica gel, using an 
elution gradient of dichloromethaneimethanol (100:0 to 95:5) to afford the 
title compound (250mg, 98%) as a white solid. 

Found : C, 56.60; H, 5.53; N, 16,84. C27H3jN705S;CH30H requires C, 
57.11; H, 5.60; N, 17.14%. 

5 (CDCI3) :1.67 (3H, t), 2.30 (3H, s), 2.52 (4H, m), 3.12 (7H, m), 4.41 
(2H, q), 5.86 (2H, s), 7.20 (IH, d),. 7.30 (3H, m), 7.52 (2H, m), 7.90 
(IH, d), 8.08 (IH, m), 8.72 (IH, s), 10.98 (IH, s). 

Example 20 , ... j 

l'Benzyl>5>f2-etho!xy-5>(4'methylpipera2in>l-ylsulphonyl)]-7-oxo-l,6- 

dihydro-lH-pyrazolo[4,3-d]pyrimidine-3-N-ethy]carboxamide 

Obtained (77%) from the title compound of Preparation 72 and ethylamine 

hydrochloride, using the procedure described in Example 19. 

Found : C, 57.33; H, 5.73; N, 16.56. C28H33N7O5S requires C, 58.01; H, 

5.74; N, 16.91%. 

5 (CDCI3) : L37 (3H, t), 1.67 (3H, t), 2.26 (3H, s), 2.49 (4H, m), 3.10 
(4H, m), 3.60 (2H, m), 4.40 (2H, q), 5,85 (2H, s), 7.20 (IH, d), 7.28 
(3H, m), 7.50 (2H, m), 7.88 (IH, d), 8.02 (IH, m), 8.78 (IH, s), 11.05 
(IH, s). 
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Example 21 h ^ 

i-BeD2yl-5-[2-ethoxv-5-(4-methylpiperazm-l'VlsuIphoDyl)l-^^^ 
dihydro-lH-pyrazolo[4,3-d]pyrimidiBC-3>N,N-dimcthylcarboxaiiiide 
. ObtaiDed|as a while solid (86%) from the title compound of Preparation 
5 72 and dimethylamine hydrochloride, using the procedure of Example 19. 
6 (CDCI3) : 1.66 (3H, t), 2.27 (3H, s), 2.50 (4H, m), 3,10 (4H, m), 3.15 
(3H, s), 3.20 (3H, s), 4.39 (2H, q), 5.82 (2H, s), 7.16 (IH, d), 7.31 (3H, 
m), 7.48 (2H, m), 7.84 (IH, d), 8.82 (IH, s), 11.00 (IH, s). . 

LRMS : m/z 580 (M + ir 
10 ' ' 

Example 22 

1 >Benzvl-5-f 5-(4'methylpiperazin- 1 'ylsulphonvl)'2-n'propoxyphenyll-7> 
. M ■ QXO'1 ,6-dihydrO'lH-pyrazQ]o[4,3-d]pyrijBjdiBe-3rN-methy]carbQxai^ 

Triethylamine (140fi], l.Ommol), palladium' (0) tetrakis(triphenyl)- . 

15 pho^hine (40mg, 0.034mmol) and sodium formate (68mg, l.Ommol) 
were added to a solution of the title compound of Example 15 (220mg, 
0.33nunol) in acetonitrDerdimethylsulphoxide (4mi, 1:1), and the reaction 
heated under reflux for 18 hours. The cooled reaction mixture was 
concentrated under reduced pressure, the residue suspended in water 

20 (10ml) and extracted with dichloromethane (3xlOmI), the combined 
organic extracts dried (Na2S04) and evaporated under reduced pressure. 
The residual yellow solid was purified by column chromatography on 
silica gel, using dichloromethane:methanol:0.88 ammonia (95:5:1) as 
eluant and recrystallised from ethanol to afford the title compound (94mg, 

25 49%) as a white powder. 

Found : C, 57.88; H, 5.78; N, 16.56. C28H33N7O5S requires C, 58.02; H, . 
5.74; N, 16.91%. 
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• 5 (CDClj) : 1.20 (3H, t), 2.06 (2H, m), 2.29 s), 2.50 (4H, m), 3.10 

(7H, m), 4.30 (2H, t), 5.86 (2H, s), 7.20 (IH, d), 7.30 (3H, m), 7.50 
(2H, m), 7.90 (IH, d), 8.08 (lH,,m), 8.73 (IH, s). 10.98 (IH, s). 
LRMSI: m/z580(M + l)^ , , ' 

5 

Example 23 

l>Bei]gyl-5-f5'(4-ethylpipera2iD-l>ylsulphoDyl)-2-D-propox^T)heDyl>7-^^^ 
L6-dihydro-lH-pyra2olo[4,3-d]pyriinidiiie-3-N^methylcarbox^ 
Obtained as a white solid (34%) from the title compound of Example 16, 
10 using the procedure of Example 22. 

Found : C, 58.44; H, 6.04; N, 16.14. C29H35N7O5S requires C, 58.67; H, 
5.94; N, 16.51%. 

. 6 (CDGI3).: 1.03 (3H, t), .1.20 (3H, t), 2.05 (2H, m), 2.42 (2H, q), 2.56 

(4H, m), 3.12 (7H, m), 4.28 (2H, t), 5.86 (2H, s), 7.20 (IH, d), 7.30' ' 

•15 (3li, m), 7.52 (2H, m), 7.90 (IH, d), 8.07 (IH, m). 8.72 (IH, s), l6.9S 
(IH. s). 

Example 24 

l-Ben2yl-5-{5-f4-(2-hydroxyethyl)piperazin-l-ylsulphonyl1-2-D- 
20 propoxyphenyU-7-oxo-l,6-dihydro-lH-pyrazolor4,3-d]pyrimidiDe-3-N- 
methylcarboxamide 

Obtained as a white powder (55%) from the title compound of Example 
17, using the procedure of Example 22. 

Found : C, 57.01; H, 5.85; N, 15.79. C29H35N7O6S requires C, 57.13; H, 
25 5.79; N, 16.08%. 

6 (CDCI3) : 1.20 (3H, 0, 2.06 (2H, m), 2.26 (IH, s), 2.58 (2H, t), 2.63 
(4H. m). 3.12 (7H, m). 3.59 (2H. m), 4.30 (2H, t), 5.86 (2H, s), 7.20 
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(IH, d), 7.30 (3H, m), 7.50 (2H, in), 7.90 (IH, d), 8.05 (IH, m), 8.75 
(IH, s),.H.00(lH, s). 
LRMS : m/z611 (M+2)* 

5 Example 25 

5-f5-(4-MethvlpiperaziD-l-vlsulphoDvl)-2-D-propox\T)beDvl1-7-oxo-2.6- 
dihvdro-2H-pvrazolof4,3-d1pvrimiduie-3-carboxamjde hydrochloride 
Thionyl chloride (1ml, 13.7mmol) was added lo an ice-cooled solution of 
the title compound of Preparation 32 (490mg, 1.56mmol) in 
10 chlorosulphonic acid (2ml, 30.0ramol), and the reaction stirred at room 
temperature for 18 hours. The reaction mixture was poured carefully onto 
ice (lOg), and the resulting precipitate filtered, washed with water and 
dried under suction to give' a beige solid (360mg). N-Methylpiperazine 
(180ml, 1.65mmol) was added to a suspension of fliis solid in ethanol 
15 (20ml) and the reaction stirred at room temperature for 18 hours. The 
reaction mixture was concentrated under reduced pressure, the residue 
suspended in water (10ml), and acidified to pH 6 with 2N hydrochloric 
acid. The resulting precipitate was filtered, washed with water and diethyl 
ether and dried at 60°C to afford the title compotmd (305mg, 44%) as an 
20 off-white powder. 

5 (DMSOdfi) : 0.94 (3H. t). 1.73 (2H, m). 2.23-3.10 (IIH, m), 4.14 (2H, 
t), 7.40 (IH, d), 7.59 (IH, s), 7.85 (2H, m), 7.96 (IH, s), 12.37 (IH, s), 
14.90 (IH, s). 
LRMS : m/z 476 (M -1-1)+ 

25 
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Example 26 

2-Methyl-5"[5'(4-methylpipera2m-l-ylsulpboDvl)-2-D-propQxypbeDyl]-^ 
0X0-2, 6-dihydro-2Hrpyra2oIo[4,3-d]pyriinidiDe-3-carboxaniid 
Thionyl chloride (SOOpl, 6.85mmoI) was added to an ice-cooled soluiioD 
5 of the title compouDd of Preparation 60 (125mg, 0.37mmol) in 
chlorosulphonic acid (1.0ml, 15.0mmol) and the reaction stirred at room 
temperature for 18 hours. The reaction mixture was poured carefully onto 
ice (5g), and the aqueous solution, extracted with dichloromethane 
(BxlSral). The combined organic extracts were dried (MgSOJ and 

10 evaporated under reduced pressure, and the residue trimrated with water 
and diethyl ether, to give a while solid (90mg). N-Methyl piperazine 
(40jil, 0.36mjnol) was added to a suspension of this product in ethanol 
(5ml) and the reaction stirred at ropm temperature for 18 hours. The 
reaction mixture Was concentrated under reduced pressure, the residue 

15 dissolved in dichloromethane (25ni[), washed with water (2xl0ml), dried 
(MgS04) and evaporated under reduced pressure to afford the title 
compound (82mg, 50%) as a white solid. 

Found : C, 50.50; H, 5.64; N, 18.32. C22H29N705S;H20 requires C, 
50.66; H, 5.99; N, 18.79%. 
20 5 (DMSOd^) : 0.92 (3H, t), 1.70 (2H, m), 2,15 (3H, s), 2.36 (4H, m), 
2.85 (3H, d). 2.92 (4H, m), 4.11 (2H, t), 4.36 (3H, s), 7.38 (IH, d), 
7.82 (IH, d), 7.92 (IH, s), 8.28 (IH, m), 12.18 (IH, s). 
LRMS : vdz 504 (M + 1)^ 



25 
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Example 27 

l-Methyl'5-f5-(4'methylpiperaziD'l-ylsulphoDvl)-2-D-propoxypheDyll'7- 
0X0-1, 6-dibydro>lH-pyrazolo[4,3>d]pyrimidiDe>3'Carboxamide 

hydrochlpride ' • 

♦ 

5 Obtained as a while solid (80%) from the title (iompoupd of Preparation 
61 and N-methylpiperazine using the procedure of Example 25. 
Found : C, 48.58; H, 5.35; N, 18.59. CzjHjsNASlHCl requires C, 
47.95; H, 5.31; N, 18.64%. 

8 (DMSOdfi) : 0.94 (3H, t), 1.73 (2H, m), 2.16 (3H, s), 2.39 (4H, m), . 
10 ■ 2:90 (4H, m), 4.12 (2H, t), 4.28 (.3H, s), 7.40 (IH, d), 7.65 (IH, s), 7.72 
(IH, s), 7.84 (IH, d), 7.90 (IH, s), 12.54 (IH, s). • 
LRMS : m/z490(M + l)' 

Example 28 < 

15 5-[5-(4-EthVlpiperazin-l-v]sulplionvl)-2-n-propoxYpheDvl1-l-methvl-7-oxo- 
1 , 6-dihydro- 1 H-pyrazolof 4 ,3-d1pyrimidine-3-carboxamide * 
Obtained as a white solid (82%) from the title compound of Preparation 
61 and N-ethylpiperazine using the procedure of Example 26. 
Found : C, 50.05; H, 5.89; N, 18.12. C22H29N7OjS;1.20H2O requires C, 

20 50.31; H, 6.03; N, 18.67%. 

5 (CDCI3) : 1.03 (3H, t), 1.20 (3H, t), 2.07 (2H. m), 2.41 (2H, q), 2.55 
(4H, m), 3.10 (4H, m), 4.30 (2H, t), 4.40 (3H, s), 5.84 (IH, s). 7.21 
(IH, d), 7.90 (2H. m), 8.70 (IH, s), 11.00 (IH, s). 
LRMS : m/z504(M+l)^ 

25 
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Example 29 * 

l-Cvclobutylmethyl-5-[5'(4"methylpipera2iD>l-ylsulphoDyl)-2*D' 

propoxypheDyl]-7-oxO" 1 ,6-dihydro- 1 H-pyrazQlo[4 .S-dlpyrimidipe^S-N- 

, I 

methylcarboxamide 

5 Obtained as a white solid (89%) from the title compound of Preparation 
37 and N-methylpiperazrne, using the procedure of Example 15. 
Found : C, 55.60; H, 6.29; N, 17.37. C26H35N7O5S requires C, 56.00; H, 
6,33; N, 17.58%. 

5 (CDCI3) : 1.18 (3H, t), 1.86 (4H, m), 1.95-2.06 (4H, m), 2.25 (3H, s), 
10 2.49 (4H, m), 3.00 (IH, ra), 3.08 (7H, m), 4.28 (2H, t), 4.70 (2H, d), 
7.18 (IH, d), 7.85 (IH, d), 8.04 (IH, m), 8.72 (IH, s), 10.95 (IH, s). 
LRMS : m/z559 (M+2)-' 

Example 30 

15 5-[5'(4'MethylpiperaziD- 1 -ylsulphoilyl)'2"D'propoxypheDyll- 1 -[2-(4' 

moipholmyl)ethyl]'7"Oxo*l,6-dihydro-lH>pyrazolo[4,3>d1pyrimidiDe'3-N> 

methylcarboxamide 

Obtained (15%) from the title compound of Preparation 31 and N- 
methylpiperazine using the procedure of Example 1. 
20 5 (CDCI3) : 1.20 (3H, t), 2.08 (2H, m), 2.30 (3H, s), 2.54 (8H, m), 2.96 
(2H, t), 3.11 (4H, m), 3.60 (4H, m), 4.32 (2H, t), 4.83 (2H, t), 5.93 
(IH, s), 7.21 (IH, d), 7.90 (IH, d), 7.98 (IH, s), 8.73 (IH, s), 11.03 
(IH, s). 

LRMS:m/2 589 (M + ir 
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Example 31 

5-f5-(4-Etbvlpipera2m-l-vlsulphoDvl)-2-(D-propQxy)pvridiD-3-yl]-7-oxo-2- 
(pyridiD-2-vl)methyl-2 ,6-dihvdro-2H-p.vrazolo[4 ,3-(i1pvriinidme-3- 
carboxamidc . ' 
5 and 

Example 32 

5-f5-(4-Etbvlpipera2iD-l-vlsulphoDyl)-2-(D-propoxy)pvridiD-3-vl1-7-oxo-l- 
(pyridm-2-yl)methvl-l,6-dihvdro-lH-pvrazolof4,3-dlpvrimidine-3- 

carboxamide ■ . • 

10 A mixmre of the title cocppound of Preparation 73 (380mg, 0.65mraol) 
and potassiima bis(irimethylsilyl)amide (518mg, 2.60mino\) in ethanol 
(20ml) was heated at lOO^C in a sealed vessel for 18 hours. The cooled 

reaction, mixmre was concentrated under reduced pressure, the residue 

dissolved in water (7nLl), neutralised with 50% aqueous citric acid and the 

"is aqueous solution extracted with dichloromethane, (3x30ml). The combined 
organic exuacts were dried (MgSOJ, and evaporated under reduced 
pressure. The residual brown foam was purified by column 
chromatography on silica gel, using an elution gradient of 
dichloromethane:methanol (98:2 to 95:5), and azeotroped with 

20 dichloromethane and diethyl ether, to afford .the title compound of 
Example 31 (8mg, 2%) as a white solid: 

6 (CDCI3) : 1.04 (3H, t), 1.60 (3H, t), 2.42 (2H, q), 2.58 (4H, m), 3.15 
(4H, m), 4.79 (2H, q). 5.77 (IH, s), 6.30 (2H, s), 7.11 (IH, d), 7.19 
(IH, m). 7.62 (IH, m), 8.15 (IH, s), 8.54 (IH, d), 8.70 (IH, s), 8.88 
25 (IH. s), 10.81 (IH, s); 
LRMS : m/z568 (M + l)"'; 
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♦ 

and the title compound of Example 32 (200mg/54%) as a white solid. 

Found : C, 52.53; H, 5.08; N, 21.83. C25H29N9O5S requires C, 52.90; H, 
5.15; N, 22.21%. 

6 (CDCI3) : 1.05 (3H, t), 1.59 (3H, t), 2.42 (2ti, q); 2.57' (4H, m), 3.15 
5 (4H, m), 4.79 (2H, q), 5.86 (IH, s), 6.06 (2H', s), 7.'19 (2H,_m), 7.64 
(IH, m), 7.79 (IH, s), 8.54 (IH, d), 8.71 (IH,. s), 8.98 (IH, s), 11.02 
(IH, s). 

LRMS : m/z568 (M+l)"' • 
10 Example 33 

5-f5'(4-Ethylpiperazm-l-ylsiUphoDyl)-2-(2>methoxyethoxy)pyridiD-3 
0X0' 1 -(pyridiD-2-yl)roethyl- 1 ,6'dihydro- 1 H"pyra2olof4 ,3'd]pyf imidiDe-S- 
" carboxaknide ' 

A mixture of 2-methoxyethanol (lOml) and potassium • 

15 bis^imethylsilyl)amide (175.7mg, O.SSmmol) was heated at 90°Cjfor 'an 
hour, then cooled. The tide compound of Example 32 (lOOmg, 0.17mmol) 
was added and the reaction heated at llO^C for 18 hours. The cooled 
reaction mixture was concentrated under reduced pressure, the residue 
dissolved, in water (5ml) and neutralised with 20% aqueous citric acid. 

20 The aqueous solution was extracted with dichloromethane (SxlOml), the 
combined organic extracts dried (MgS04) and evaporated under reduced 
pressure. The residual brown oil was purified by column chromatography 
on silica gel, using an elution gradient of dichloromethanermethanol (98:2 
to 95:5) and azeotroped with dichloromethane and diethyl ether, to afford 

25 the title compound (94 mg, 90%) as a white solid. 

Found : C, 51.73; H, 5.22; N, 20.49. C26H3,N906S requires C, 52.25; H, 
5,23; N, 21.09%. 
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5 (CDCI3) : 1.04 (3H, t), 2.43 (2li, q), 2.57 (4H, m), 3.16 (4H, m), 3.58 
(3H, s)/3.87 (2H, t), 4.81 (2H, i), 5.85 (IH, s), 6.08 (2H, s), 7.18 (2H, 
m), 7.64 (IH, m), 7.80 (IH, s), 8.55 (IH, d), 8.70 (IH, s), 8.89 (IH, s), 
11.28 (lH,s). 
LRMS : m/z 598(M + l)^ 

Example 34 

5-[5-(4-Ethvlpipera2m-l-vlsulphoDvl)-2-(2-methoxyethoxv)pvridiD-3-vn-7- 

oxo-2-(pvriaiD-2-vl)methvl-2.6-dihvdro-lH-pvrazolo[4,3-d1pvrimidme-3- 
N-methylcarboxamide 

Obtained as a beige solid (38%) from the title compoimd of Preparation 

74, using a similar procedure to that described in Example 31 . 

Found : C, 53.25; H, 5.47; N, 21.21. Q^Ha.NAS requires C, 53.69; H, 

5.37; N, 21.67%. , • . ' 

5 (CDCl3) : 1.05 (3H, t), 1.59 (3H„ t). 2.42 (2H, q), 2.57 (4H. m), 3.05 

(3H, d), 3.15 (4H, m), 4.79 (2H, q),"6.34 (2H. s), 7.10 (IH, d), 7.18 

(IH, m), 7.62 (IH, m), 8.28 (IH, m), 8.54 (IH, d), 8.70 (IH, s), 8.92 

(IH, s), 10.75 (IH, s). 

LRMS : m/z582(M+l)-' 

Example 35 

5-r2-Ethoxv-5-(4-ethvlpiperazin-l-vlsulphoDvl)pvridin-3-vll-7-oxo-2- 

methvl-2.6-dihvdro-2H-pvra2olof4,3-d1pvrimidine-3-N- 

methylcarboxamide 

Obtained as a white solid (57%), from the title compound of Preparation 

75, using a similar procedure to that described in Example 31. 

Found : C. 49.69; H, 5.54; N, 21.85. CziHjBNgOjS requires C. 49.99; H, 
5.59; N, 22.20%. 
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5 (CDCI3). 1.05 (3H, t), 1.59 <3H, t), 2.42 (2H, q), 2.57 (4H, m), 3.09 
(3H, d), 3.15 (4H, m),' 4.54 (3H, s), 4.79 (2H, q), 8.21 (IH, m), 8.70 
(IH, s), .8.90 (IH, s), 10.75 (IH, s). 

LRMS : in/z505 (M + ir 

5 

Example 36 

5-f5-(4-Eihylpipefazm-l-ylsulphoDy])-2-(2-methoxyethoxy)pyridm-3-vl1-7- 

o;xo-2-ihethvl-2,6-dibydro-2H-pyrazolo[4,3-d1pyriniidLDe-3-N- 

methylcarboxamide 

10 Obtained as a white solid (73%), from the title compound of Example 35, 
using the procedure of Example 33 . 

Found C, 48.53; H, 5.76; N, 20.51. C22H3oN806S;0.5HjO requires C, 
48.61; H, 5.75; N, 20.61%. . . ,. ■ . 

6 (CDCI3) : 1.04 (^H, t), 2.43 (2H, q), 2.57 (4H, m), 3.08 (3H, d), 3.16 

15 (4H, m). 3.59 (3H. s), 3.87 (2H, t), 4,53 (3H, s), 4.80 (2H, t), 8.22 (IH, , 
m), 8.68 (IH, s), 8.81 (IH, s), 11.00 (IH, s). 
LRMS : m/z535 (M + l)* 

Example 37 

20 5-{5-(4-Ethvlpiperazia-l-vlsulphonvl)-2-f(pvridin-2-vl)methoxy1pyridin-3- 
yl] ) -7-oxo-2-methyl-2 , 6-dihydro-2H-pyrazolo[4,3-dlpyrinudine-3-N- 
methylcarboxamide 

Obtained as a white solid (33%) from the title compound of Example 35 
and 2-(hydroxymethyl)pyridine using the procedure of Example 33. 
25 5 (CDCI3) : 1.04 (3H, t), 2.42 (2H, q), 2.57 (4H, m), 3.09 (3H, d). 3.15 
(4H, m), 4.56 (3H, s), 5.98 (2H, s), 7.37 (2H, m), 7.79 (IH, m), 8.30 
(IH, m), 8.66 (2H, m), 8.87 (IH, d), 13.68 (IH, s). 
LRMS : 568 (M+1)* 
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t 

Example 38 

5-[5-(4-Ethvlpiperazm-l-vlsulpliODvl)-2-D-propoxvpheDvl1r3-(pvridiD>2- 
yl)-1.6-dihvdro-lH-7H-pvrazolof4,3-d1pvriinidui-7-ODe 
5 A mixture of the title compound of Preparation' 88 (120mg, 0.35mmol), 
chJorosulphonjc acid (230m1, 3.5inmol) and, thionyl chloride (38^U, 
0.52rainol) was stirred at room temperamre for 18 hours. The mixture 
was cooled in an ice-bath, ice (Ig) added, followed by N-ethylpiperazine 
(2ml) and ethanol (1ml) and the reaction stirred at room temperamre for 5 ' 
10 hours. The mixmre was paniiioned between dichloromethane (lOml) and 
sodium bicarbonate solution (5ml), and the phases Separated. The aqueous 
layer was extracted with dichloromethane (3x1 0ml), the combined organic 

♦ 

solutions washed with brine (20ml), dried (NajSp,) and evaporated under 

reduced pressure. The residue was purified by c61umn chromatography on 
15 siliisa gel, using an elution gradient of dichloromethane:methanol (100:0 t6 
98:2) to afford the title compound, (120mg, 66%) as a pale pink solid. 
Found : C, 56,58; H, 5.63; N, 18.25. C25H29N7O4S;0.5H2O requires C, 
56.38;H, 5.68; N, 18.41%. 

5 (CDCI3) : 1.05 (3H. t), 1.21 (3H. t), 2.15 (2H, m), 2.62 (2H. q), 2.78 
20 (4H, m). 3.28 (4H, m). 4.35 (2H, t). 7.15 (lH,,m), 7.23 (IH, d), 7.58 
(IH, m). 7.94 (IH, d), 8.29 (IH, d), 8.52 (IH, s), 8.77 (IH, s), 10.89 
(IH, s), 13.82 (IH, s). 
LRMS : m/z524(M+l)^ 



25 
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Example 39 ^" 
5-f5-(4-EthvlpiperaziD-l-vlsulphoDvl)-2-D-prop(^xvpheDvn-3-(pvridiD-3- 

vl)-1.6-dihvdro-lH-7H-pvra20lo[4.3-d1pvrimidm-7-ODe 

A mixture of the title compoupd of Preparation 89 (150mg, 0.43inmol) 

5 , chlorosiilphonic acid (230m1, 3.46imnol) and' thionyl chloride (AO\si, 
0.52mmol) was stirred at room temperature for 18 hours. Ice (5g) was 
added, followed by N-eihylpiperazine (3m]) and ethanol (1ml) and the 
reaction stirred for a further 4 hours. The mixmre was panitioned between 
water (lOml) and dichloromethane (lOml), the layers separated and the 

10 aqueous phase extracted 'with dichloromethane (3xlOml). The combined 
organic sqlutions were dried (Na2S04) and evaporated mider reduced 
pressure, and the residue triwrated with ethanol to afford the title 

'compound (106mg, 47 %) as a pale yellow solid. • • 

5 (CDCI3) : 0.82 (3H, t), 0.97 (3H, t), 1.82 (2H, m), 2.23 (2H, q), 2,38- ' 

15 (4^, m), 2.96 (4H. m). 4.06 (2H, t), 7.02 (IH, d), 7.19 (IH. nj), 7.68 
(IH, d), 8:40 (IH, d), 8.50 (2H, m), 9.38 (IH, s). 
LRMS : m/z524(M+l)"' 

Example 40 

20 5-r5-(4-EthvlpiperaziD-l-vlsulphonvl)-2-n-propoxyphenvn-3-(pvridiii-2- 
vn-2-(pvridin-2-vl)methvl-2,6-dihvdro-7H-pvra2olof4,3-dlpvrimidin-7-one 
Obtained as a white solid (25%) from the title compound of Preparation 
91 using a similar procedure to that described in Example 38. 
Found : C, 59.63; H, 5.65; N, 17.69. C3,H34N8O4S;0.5H2O requires C, 

25 59.70; H, 5.66; N, 17.96%. 

5 (CDCI3) : 1.02 (3H. t), 1.20 (3H, t), 2.04 (2H, m), 2.41 (2H, q), 2.56 
(4H, m), 3.15 (4H, ra), 4.29 (2H, t). 6.14 (2H. s), 7.05 (IH, d), 7.18 
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(2H, m), 7.28 (IH; m), 7.60 (IH, m), 7.84 (2H, m), 8.56 (IH, d), 8.68 
(IH, d), 8.79 (IH, d), 8.98 (IH, s), 11.01 (IH, s). 
LRMS : ni/z615(M + ir 

5 Example 41 

5-(5-(4-Eihvlpipera2iD-l-vlsulphoDvl)-2-D-propoxvpbeDyll-3-(pVridiii-3- 
vl)-2-(pvridiD-2-yl)methvl-2,6-dihvdro-7H-pvra2olof4,3-dlpvrimidiD-7-ODe 
Qbiained as a solid (50%) from the title compound of Preparation 92, 
using a similar procedure to that described in Example 38. 
10 Found : C, 60.23; H, 5.57; N, IS.ll. CaiHj^NgOaS requires C, 60.57; H, 
5.57; N, 18.23%. 

6 (CDCI3) : 1.03 (3H, t), 1.20 (3H, t), 2.05 (2H, m), 2.42 (2H, q), 2.59 
(4H, m), 3.18 (4H, m), 4.28 (2H, t),,6.05 (2H„ s),,7.19 (3,H, m), 7.38, ... 
(IH, m), 7.63 (iH, m). 7.89 (IH, d), 8.60 (2H, m), 8.71 (IH, d), 8.92 
15 (lH,s), 9.59 (lH,s>, 11.01 (lH,s). , 

Example 42 

5-[5-(4-Ethvlpiperazia-l-ylsulphonvl)-2-(n-propoxv)pvridin-3-yn-3- 
(pyridiD-3-vl)-2-(pvriimdin-2-yl)methyl-2,6-dihydro-7H-pvrazolof4,3- 

20 dlpyrimidin-7-ODe 

A mixmre of the title compound of Preparation 93 (200mg, 0.40mmol) 
and sodium hydride (17mg, 60%, 0.43nmiol) in dimethylformamide (5ml) 
was stirred at room temperature for 2 hours. The title confound of 
Preparation 95 (55mg, 0.43mmol) was added and the reaction stirred at 

25 room temperature for 18 hours, then evaporated under reduced pressure. 
The residue was purified by colynm-ehromatography on silica gel, using 
an elution gradient of dichloromethane:methanol (97:3 to 85:15) to afford 
the title compound, (56mg, 23%). 
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Found : C, 54.99; H, 5.00; N, 21.96. C28H3oMit,0,S;0.25CH2Cl2 requires 
C,.54.38; H, 4.93; N, 22.45%. 

5 (DMSOde) : 0.95 (3H, t), 1.37 (3H, t), 2.3.4 .(2H, q)v 2.44 (4H, m), 
3.00 (4H, m), 4.55 (2H, q), 6.12 (2H, s), .7.^0 (2H, m), 8.38 (IH. s), 

5 . 8.56 (2H, m), 8.68 (IH. s), 8.78 (2H, ra), 9.42 (lH,'s), 12.62 (IH, s). 
LRMS : myz603 (M + 1)^ 

Example 43 

. 5-[2-Ethoxv-5-(4-ethvlpiperaziD-l-vlsulpboDvl)pvridm-3-vl1-3-(4-meU30xy- 

10 • DbeDVl)-2-methvl-2,6-dibvdro-7H-pvrazolo|4.3-d1pvrimidm-7-ODe 

Trieihylamine (24ml, 0.17mmol), tri(o-tolyl)phosphiDe (7mg, 0.02mmol), 
the tiUe compound of Preparation 101 (48mg, 0.09mmol) and finally 

." ■ ■ ' tris(dibenz'ylideneacetone)dipalladium(0) (lOmg, O.Olmmol) were added to 
a solution of (4-methoxyphenyl)tri-n-butyltin (Tetrahedron, 1993; 49(25);' 

15 5461) (181mg, 0.45mmol) in acetonitrile (5ml) and the reaction heated 
under reflux for 18 hours. The cooled mixture was evaporated under 
reduced pressure and the residue purified twice by colunm 
chromatography on silica gel, using an elution gradient of methanolrethyl 
acetate (5:95 to 10:90). This product was trimrated with diethyl ether to 

20 afford the title compound (22mg. 43 %) as a pale yellow solid. 

6 (CDCI3) : 1.02 (3H, t), 1.60 (3H, t), 2.40 (2H, q), 2.55 (4H, m), 3.12 
(4H, m), 3.92 (3H. s). 4.19 (3H, s), 4.77 (2H, q), 7.08 (2H, d), 7.60 
(2H. d), 8.62 (IH, s), 8.98 (IH, s), 10.70 (IH, s). 

LRMS :m/z 554 (M+1)* 

25 
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Example 44 

5-r2-Ethoxv-5-(4-ethvlpiperaziD-l-vlsulph0Dvl)pvridiD-3-vll- 2-metbvl-3-(4- 
trifluorometboxvpheDvl)-2 .6-dibvdro-7H-Pvrazolo[4 .3 -d1PvrimidiD-7-0De 
Sodium nitrite (38mg, 0.55mmol) was added to a cooled- (-ICC) solution 
of ihe tide compound of preparation 138 (lizOmg, 0.27nimol) in acetic 
acid (4ml) and concentrated hydrochloric acid (4ml), and the solution 
stirred at 0°C for 90 minutes. The solution was re-cooled to -30°C, liquid 
sulphur dioxide (4ml) added, followed by a solution of copper (II) chloride 
(108mg, O.SOmmol) in water (5 drops).. The, reaction mixmre was stirred 
at 0°C for 30 minutes and at room temperamre for an additional 90 
minutes. The mixmre was then diluted with dichloromethane, and the 
phases separated. The aqueous phase was extracted with dichloromethane, 
the combined organic solutions dried (MgSOJ,, and evaporated under • 
.reduced pressure. The residue was azeotroped with toluene to give a 
yellow solid. A solution of this • intermediate sulphonyl, chloride in, 
dichloromethane was cooled in ice. Triethylamine (120^1, 0.86mmol) and 
N-ethylpiperazine (70pl, 0.54mmol) were added and the reaction stirred at 
room temperamre for 20 hours. The reaction was washed with saturated 
aqueous sodium bicarbonate solution, and brine, then dried (MgSOJ and 
concentrated under reduced pressure. The crude product was purified by 
column chromatography on silica gel using dichloromethane:methanol 
(95:5) as eluant to afford the title compound, (84mg, 51%) as a white 
solid. 

8 (CDCI3) : 1.02 (3H, t), 1.58 (3H, t), 2.20 (2H, q), 2.54 (4H, m), 3.12 
(4H, m). 4.20 (3H, s), 4.78 (2H. q), 7.41 (2H, d), 7.75 (2H, d), 8.62 
(IH, s). 8.96 (IH, s), 10.71 (IH, s). 
LRMS : m/z608(M+l)* 
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Examples 45 to 53 
The following compounds of the general structure: 



O 




Rl6 

5 

were prepared from the corresponding amino pompounds,, following a 
similar procedure to that described in example 44. 

• ■ . ( . • ( ' ' ' ■ 



Ex 








Data 


45 


CH2CH3 


F 


CH2CH3 


5 (CDCI3) : 1.02 (3H, t), 1.59 
(3H, t), 2.40 (2H, q), 2.55 (4H, 
m), 3.12 (4H, m), 4.20 (3H, s). 
4.78 (2H, q). 7.27 (2H, m), 7.64 
(2H, m), 8.62 (IH, d), 8.97 (IH, 
d), 10.71 (IH. s). 
LRMS : m/z 542 (M+1)* 


46 


CH2CH3 


6l„ 


CH3 


5 (CDCI3) : 1.35 (3H, t). 2.14 
(3H, s), 2.37 (4H, m), 2.96 (4H, 
m), 4.17 (3H, s), 4.50 (2H, q), 
7.59 (2H, m), 7.74 (IH, d), 7.86 
(IH, s), 8.20 (IH, d). 8.62 (IH, 
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d),^ 12.05 (IH, s). 

LRMS : m/z 544, 546 (M.+ l)^ 


47 . 


CH2CH3 

1 




CHoCHj 

1 


5 (CDCI3) •: J. 02 (3H, t), 1.59 
(3H, t);2.40 (2H, q), 2.56 (4H, 
m),' 3.14 (4H. m), 4.22 (3H, s), 
4.78 (2H, q), 7.42-7.58 (2H, m), 
7.66 (IH, m), 7.77 (IH, s), 8.63 
(IH, s), 8.99 (lH,.s), 10.78 (IH, 
s). 

LRA'IS : m/z 558, 560 (M + 1)" 










48 

\ 


(CH2)20CH3 


CI • 


CH2CH3 


5 (DMSOde) : 0.93 (3H, t), 2.27 
(2H, q), 2.40 (4H, m), 2.96 (4H, 
m),'3.22 (3H, s), 3:64 (2H, t>, 
4.15 (3H, s), 4.57 (2H, t), 7-61 
(2H, d), 7.78 (2H, d)^ 8.20 (IH, 
s), 8.60 (IH, s), 11.95 (IH, s). 
LRMS : m/z 588, 590 (M + l)"' 


49 


CH2CH3 




CH2CH3 


5 (CDCI3) : 1.02 (3H. t), 1.59 
(3H, t), 2.40 (2H, q), 2.54 (4H, 
m), 3.12 (4H, m), 4.23 (3H, s), 
4.78 (2H, q), 7,82 (4H, s), 8.64 
(IH, s). 8.96 (IH, s), 10.75 (IH, 
s). 

LRMS : ra/z 592 (M+l)* 


50 


CH2CH3 


F 


CH2CH3 


6 (CDCI3) : 1.02 (3H, t), 1.58 
(3H, t), 2.40 (2H, q), 2.56 (4H, 
m), 3.14 (4H, m), 4.20 (3H, s), 
4.78 (2H, q), 7.38 (IH, m), 7.56 
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1 






(lH; m), 7.80(lH,d), 8.62 (IH, 
s)/8.98 (IH, s), 10.77 (IH, s). 
LRMS : m/z 576, 578 (M + 1)' 


51 


CH2CH3 


♦ 


CH2CH3 


8 (PDCls) : 1.02 .(3H, t), 1.59 
(3h', t), 2.40 (2H, q), 2.54 (4H. 
m), 3. 10 (4H, m), 4.20 (3H, s), 
4.78 (2H. q), 7.50-7.59 (3H, m), 
7.66 (2H, d), 8.61* (IH. d), 8.98 

« 

(IH, d), 10.71 (IH, s). 
LRMS : m/z 524 (M + 1)^ 


52 

\ 


(CH2)20CH3 


H3C.o^O • 


CH2CH3 


5 (CDCI3) : 1.01 (3H, t), 2.40 
(2H, q), 2.52 (4H, m), 3.09 (4H, 
m), 3.45 (3H, s), 3.58 (3H, s), 
3.80 (2H, t). 3.84 (2H, t), 4.17 
(3H, s), 4.:20 (2H, tX 4.78 (2H, 
t), 7.11 (2H, d), 7.59 (2H, d), 
8.60 (IH, d), 8.90 (IH. s), 10.83 
(IH, s). 

LRMS : m/z 628 (M+ir 


53 


CH2CH3 


0~J 


CH2CH3 


6 (CDCI3) : 1.01 (3H, t), 1.58 
(3H, t), 2.40 (2H, q), 2.54 (4H, 
m), 3.15 (4H, m), 4.18 (3H, s), 
4.77 (2H, q), 6.08 (2H, s), 6.99 
(IH, d), 7.1U (In, a;, /.lo 
s), 8.62 (IH, d), 8.99 (IH, d), 
10.69 (IH, s). 
LRMS : m/z568(M+l)"' 
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Example 54 

5-[2-Ethoxy-5'(4-ethylpipera2m-l-ylsulphoDyl)pyridm-3'yl]-^ 
meiboxypheDyl)-2'methyI-2,6>dibydrO'7H-pvra2olo[43'dlpyrimidm'7'0^ 
A mixture of ihe title compound of preparation- 101 (50mg, 0.095imnol),' 
5 2-methoxybenzene boronic acid (19mg, 0.125mmol), cesium fluoride 
(37.5mg, 0.247ramol), tri(o-toly])phosphii]e (3mg, O.OOlmmol) and 
tris(diben2ylideneacetone)palladium (0) (5mg, O.OOSmmol) in 1,2- 
dimethoxyetharie (1ml) was heated under reflux for 18 hours. Tic analysis 
showed staning material . remaining, so additional 

10 iris(dibenzylideDeacetODe)pa]]adium (0) .(5mg, 0.005rmiiol), tri(o- 
tolyOphosphine (9mg, O.OOSmmol) and cesium fluoride (9mg, 0.059mmol) 
were added, and the reaction heated for a further 72 hours under reflux. 
The cooled reaction mixture was evaporated under, reduced pressm-e. The 
residue was purified by column chromatography on silica gel using 

15 diethylamineiethyl acetate (95:5) . as eluant, and repeated using ethyl 
acetate as eluant. The product was triturated with diethyl ether to afford 
the title compound, (6mg, 11 %) as a solid. 

5 (CDCI3) : 1-02 (3H, t), 1.58 (3H, m), 2.40 (2H, q), 2.50 (4H, m), 3.08 
(4H, m), 3.86 (3H, s), 4.02 (3H, s), 4.76 (2H, q), 7.14 (2H, m), 7.41 
20 (IH, d), 7.54 (IH, m), 8.60 (IH, d), 8.94 (IH, d), 10.64 (IH, s). 
LRMS : m/z 554 (M+1)"' 

Example 55 

3-(4'Cyanophenyl)'5'f 5-(4>ethylpiperazin- 1 -ylsulphonyl)'2-(2- 
25 methoxyethoxy)pyridLn-3>yl]-2>methyl-2,6'dihydro-7H'pyrazolo[4,3- 
dlpyrimidin-7-one 

A mixture of the title compound of preparation 122 (lOOmg, O.lSmmol), 
potassium carbonate (50mg, 0.36mmol), and 4-cyanophenylboronic acid 
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(32mg,. 0.22iiimol) in dioxan (5ml) and water' (1ml) was de-gassed and 
placed under a nitrogen atmosphere, Tetrakis(triphenylphospliine)- 
palladium (0) (20mg, 0.017mmol) was added and the reaction heated 
under reflux for 2 hours. The cooled reaction mixmre was concentrated 
5 under reduced pressure and the residue partitioned benveen water and 
dichloromethane. The layers were separated, the aqueous phase extracted 
with dichloromethane (2x), and the combined organic extracts dried 
(MgS04) and evaporated under reduced pressure. The residue was purified 
by medium pressure column chromatography on silica gel using an elution 
10 gradient of dichloromethanermethanol (99:1 to 98:2) to afford the title 
compound, (27mg, 26%) as a white solid. 

6 (CDCI3) : 1.02 (3H, t), 2.41 (2H, q), 2.56 (4H, m), 3.12 (4H, m), 3.58 
(3H, s), 3.84 (2H, t), 4.22 (3H, s), 4.79 (2H, t), 7.83. (4H, m), 8.62 (IH^ 
d), 8.96(1H, d), l'0.96 (IH, s), 
15 LRMS : m/z579(M + l)* 

Example 56 

5-r5-(4-EthvlpiperaziD-l-vlsulpbonvl)-2-(2-methoxvethoxv)pvridiD-3-yll-2- 
methvl-3-(pvridm-3-vl)-2 .6-dihvdro-7H-pvrazolof4 .S-dlpyrimidin-V-one 

20 A mixmre of the title compound of preparation 122 (152mg, 0.27mmol), 
3-pyridyl boronic acid hydrochloride (56mg, 0.35mmol), and potassium 
carbonate (113mg, 0.82ramol) in dioxan (4ml) and water (1ml) was de- 
gassed and placed under an atmosphere of nitrogen. 
Tetrakis(triphenylphosphine)palIadium (0) (31mg, 0.027mmol) was added 

25 and the reaction heated under reflux for 90 minutes. The cooled reaction 
mixture was concentrated under reduced pressure and the residue 
partitioned between ethyl acetate and water. The resulting suspension was 
filtered through Celite®, and the filtrate separated. The organic layer was 
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. washed with aqueous sodium bicarbonate splution, then brine, dried 
(MgSOJ and evaporated under reduced pressure. The residue was 
triturated with a small volume of ethyl acetate, the solid- filtered and dried 
to afTorjd the title compound, (lOlmg,' 67 %) as a light brown solid. 
5 (CDGI3) : 1.02 (3H, t), 2.40 (2H, q), 2.54 (4H, m), 3.10 (4H, m), 3.59 

' (3H, s), 3.85 (2H, t), 4.20 (3H, s), 4.79 (2H, t), 7.52 (IH, m), 8.01 (IH, 
m), 8.82 (IH, m), 8.76 (IH, d), 8.90 (2H, m), 10.94 (IH. s). 
LRMS : m/z555 (M + 1)-' 

Example 57 

3-(6-Aminopvridin-3-vl)-5-f2-ethoxv-5-(4-ethvlpipera2in-l- 

ylsulphonvl)pvridin-3-yll-2-methyl-2,6-dihvdro-7H-pvra2olof4.3- 
. , d]pyrimjdin-7-one ^ • 

>i-But)'lIithium (3.5nil, 1.6M in hexanes, 5.6mrbol) was added dropwise to, 
a tooled (-78''C) solution of . the title compotind of preparation 143 
(500mg, 2.27mmol) in tetrahydrofiiran (5ml), and the solution stirred for 
30 minutes. Triisopropyl borate (0.79ml, 3.29mmol) was added dropwise 
and the mixture allowed to warm to room temperature over 3 hours. The 
reaction was quenched by the addition of hydrochloric acid (2N), then 
evaporated under reduced pressure to give a yellow solid, 1.2g. A 
mixture of the title compound of preparation 101 (lOOmg, 0.19mmol), the 
intermediate boronic acid hydrochloride (120mg), potassium carbonate 
(104mg, 0.75mmol), and tetrakis(triphenylphosphine)paIladium (0) (20mg, 
O.OlTmmol) in dioxan (5ml) and water (1ml) was heated under reflux for 
3 hours. Tic analysis showed starting material remaining, so additional 
boronic acid (120mg), potassium carbonate (104mg, 0.75mmol) and 
ietrakis(triphenylphosphine)palladium (0) (20mg, 0.017mmol) were added, 
and the reaction heated under reflux for a further 18 hours. The cooled 
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reaction mixture* was concentrated under reduced pressure and the residue 
partitioned between water and dichloromethane. The phases were 
separated, the organic layer washed with brine, dried (MgSOJ and 
evaporated under reduced pressure. The crude product was purified by 
5 medium pressure column chromatography on silica gel using 
dichloromethane: methanol (95:5) as eluant to afford the title compound, 
(17mg, 17%) as a yellow solid. 

5.(CDCl3) : L02 (3H, t), L59 (3H, t), 2.40 (2H, q), 2.56 (4H, m), 3.12 
(4H, m), 4.18 (3H, s), 4.76 (4H, m), 6.68 (IH, d), 7.78 (IH, dd), 8.35 

10 (IH, d), 8.61 (IH, d), 8.98 (IH, d), 10.71 (IH, s). 
LRMS : m/z540(M + l)^ 

Example 58 • i 
5>[2-Ethoxy>5-(4-ethylpiperazin-l-ylsulphonyi)pyridin-3-yl>2"meth^^^ 
15 (methylamino)pvridin-3'yl]"2,6-dihydrp'7H'Pyra2olof4,3'd1pvriniidin-7' 
one 

A mixture of the title compounds of preparations 101 (lOOmg, 0.19mmol) 
and 147 (75mg, 0.40mmol), potassium carbonate (104mg, 0.75mmol), 
and tetrakis(triphenyIphosphine)palladium (0) (20mg, 0.017mmol) in 

20 dioxan (5ml) a;id water (1ml) was heated under reflux for 4 hours. Tic 
analysis showed starting material remaining, so additional boronic acid 
(75mg , 0.40mmol) , tetrakis(triphenylphosphine)palladium (0) (20mg, 
0.017mmol) and potassium carbonate (50mg, 0.36mmol) were added and 
the reaction continued for a further 2 hours. The cooled mixture was 

25 concentrated under reduced pressure, and the residue partitioned between 
water and dichloromethane and the phases separated. The aqueous layer 
was extracted with dichloromethane and the combined organic solutions 
washed with brine, dried (MgSOJ and evaporated under reduced 



wo 00/24745 PCT/IB99;0I706 

166 

I 

. pressure. The residue was triturated with dietljyl ether, and the resulting 
solid, filtered and dried. The crude product, was purified by medium 
pressure column chromatography . using an elution gradient of 
dicliloromethane:methanol (99:1 to 97:3) and triturated with diethyl ether 
to afford the title compound, (63mg, 60%) as a yellow solid. 

' 6 (CDCI3) : 1.01 (3H, t), 1.58 (3H, t): 2.40 (2H, q), 2.54 (4H, m), 3.02 
(3H, d), 3.10 (4H. m). 4.18 (3H, s), 4.76 (2H, q), 4.80 (IH, m). 6.58 
(IH, d), 7.78 (IH, d), 8.37 (IH, s), 8.60 (IH, s), 8:98 (IH. s), 10.70 
(IH, s). ' 
LRMS : myz554 (M + 1)^ 

Example 59 

■.. .3-(6-DimethvlaminopvridiD-3-v])-.5-f5-(4-ethvlpjperazii]-l-ylsu]pbonvl)-2- 

(2-methoxveiboxy)pvridiD-3-vll-2-methvl-2,6-dnivdro-7H-pvra2olof4.3- 
d]pyrimidiD-7-ope . 

The title compound was obtained as a yellow solid (66%), from the title 
compounds of 122 and 148, following die procedure described in example 
55. 

6 (CDCI3) : 1.01 (3H, t), 2.40 (2H, q), 2.54 (4H, m), 3.12 (4H. m), 3.19 
(6H. s), 3.58 (3H. s), 3.84 (2H. t), 4.18 (3H, s), 4.78 (2H. t), 6.66 (IH, 
d), 7.78 (IH, d), 8.41 (IH, s), 8.60 (IH, s). 8.90 (IH, s), 10.83 (IH, s). 
LRMS : m/z 598 (M+l)"' 
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Example 60 ^ 
3-f6-(AzetidiD'l'Vl)pyridiD-3'yl>5'f5-(4-ethvlpiperazm-l-y]sulpho^^^ 
(2-metboxvethoxy)pyridm-3-yI]-2-methyl'2,6-dihydrO'7H-pyrazolof4,3- 
d]pyriiiiSdiD-7-0De . * 

5 A2-Butyllithium (3.0iiil, L6M in hexanes, 4.8mm61) was 'added dropwise to 
a cooled (-70*'C) solution of the title compound of preparation 144 
(900mg, 4.22mmol) in tetrahydrofuran (lOral), and the solution stirred for 
30 minutes. A solution of triisopropyl borate (1.46ml, 6.33mmol) in 
tetrahydrofuran (4ml) was added dropwise, and the reaction then allowed 

10 to warm to room temperature over 3 hours. The reaction was quenched by 
the addition of hydrochloric acid (2N), and the mixture then evaporated 
under reduced pressure. A mixture of the title compound of preparation 

.122 (65mgi 0. 11 7raraol), potassium carbonate X65mg, 0.47mmol), the 

intermediate boronic acid ' (50mg), and . 

J5 tetr')alds(triphenylphosphLDe)palladimn (0) (15mg, 0.013mmol) in dioxan 
(5ml) and water (1.5ml) was heated under reflux for 2 hours. Tic analysis 
showed starting material remaining, so additional crude boronic acid 
(50mg) and tetrakis(triphenylphosphine)palladium (0) (15mg, 0.013mmol) 
were added and the reaction continued for a further 3 hours. The cooled 

20 mixture was concentrated under reduced pressure, and the residue 
partitioned between water and dichloromethane and the phases separated. 
The aqueous layer was extracted with dichloromethane and the combined 
organic solutions washed with brine, dried (MgS04) and evaporated under 
reduced pressure. The crude product was purified by medium pressure 

25 column chromatography on silica gel using an elution gradient of 
dichloromethane:methanol (99:1 to 97:3), then triturated several times 
with diethyl ether to afford the title compound, (22mg, 31 %) as a solid. 
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5 (CDCI3) r.l.Ol (3H, t), 2.40 (2H, q), 2.46 (2H, m), 2.54 (4H, m), 3.10 
(4H, lii), 3.58 (3H, s); 3.86 (2H, t), 4.16 (7H, m), 4.78 (2H, t), 6.40 
(IH, d), 7.78 (IH, dd), 8.38 (IH, d), 8.60 (IH, d), 8.92 (IH, d), 10.82 
(IH.s). ' ■ • 

LRMS :m/2 610(M + l)^ 

Example 61 

5-[2-Ethoxy-5-(4-ethvlpipera2m-l-vlsulphoDvl)pyridiii-3-vl1-3-(furaD-2-vl)- 

2-methvl-2,6-dilivdro-7H-pvra2olof43-d1pvriinidiii-7-ODe 

The title compound was prepared from the title compound of preparation 

101 and furaD-2-boronic acid, following a similar procedure to that 

described in example 56. The crude product was purified by colmnn 

chromatography on silica gel using diphloromethane:,methanol (100:0 to, . 

97:3) as eluant, to dfford the desired compound, (lOOmg, 68%). 

5 (CDCI3) : 1.01 (3H, t), 1.58 (3H, t), 2.40 (2H, q), 2.57 (4H, m), 3.16 

(4H, m), 4.40 (3H, s), 4.78 (2H, q), 6.66 (IH, m), 7.28 (IH, m), 7.64 

(IH. s), 8.63 (lH, d), 9.09 (IH, d), 10.75 (IH, s). 

LRMS :m/z514(M+l)-' 

Example 62 

5-f2-Ethoxv-5-(4-ethvlpiperazin-l-ylsulphonvl)pyridin-3-vl1-3-(furan-3-yl)- 
2-methyl-2,6-dihydro-7H-pyra2olof4,3-d1pyrimidin-7-one 
The title compound was prepared from the title compound of preparation 
101 and furan-3-boronic acid, following a similar procedure to that 
described in example 56. The crude product was purified by reverse phase 
colunrn chromatography on polystyrene gel, using an elution gradient of 
0.1% aqueous trifluoroacetic acid:acetonitriIe (90:10 to 20:80), to afford 
the title compound (9.8mg, 10%). 



wo 00/24745 PCT/1 899/0)706 

169 

5 (CDCI3) 1.02 (3H, t), 1.59 (3H, t), 2.40 (2H, q), 2.57 (4H, m), 3.16 
(4H, m), 4.24 (3H, s); 4.77 (2H, q), 7.05 (IH, s), 7.62 (IH, s), 8.03 
(IH, s), 8.62 (IH, d), 9.02 (IH, d), 10.71 (IH, s). 
LRMS : m/z514 (M+ir 

5 

Example 63 

5"[2'Etboxy-3-(4-eihylpipera2m-l'y]sulpboDyl)pyridiji'3-yl]-3"(3' 
methox>T^beDyl)-2-methyl-2,6-dihydro-7H-pyrazolof4,3'd1pyriii]j 
Tris(dibenzyIideneacetone)palladiuiii (0) (9mg, 0.009mmol) was added to 

10 a mixture of the title compounds of preparation 101 (44mg, 0.083mraol), 
and 3-meihoxyphenyl tri-n-butylstannane (75mg, 0.19mmol), tri(o- 
tolyOphosphine (7mg, 0.023iimiol) and triethylamine (21^1, 0.15mmol) in 
acetonitrUe .(2nil) and the reaction mixture heated under reflux for 18 j 
hours. Tic analysis showed starting material remaining, so additional 

15 stannane (90mg, 0.23nunol), tri(o-to.Iyl)phosphine (7mg, 0.023mmol), , 
tris(dibenzylideneacetone)palladium (0) (9mg, 0.009mmol) and 
triethylamine (21fil, 0.15ml) were added, and the reaction heated under 
reflux for a further 72 hours. The cooled mixture was purified directly by 
colunm chromatography on silica gel using ethyl acetate imethanol (95:5) 
20 as eluant- The crude product was triturated with diethyl ether to afford the 
title compound, (5mg, 11 %) as a solid. 

5 (CDCI3) : 1.00 (3H, t), 1.58 (3H, t), 2.40 (2H, q), 2.53 (4H, m), 3.10 
(4H, m), 3.92 (3H, s), 4.22 (3H, s), 4.78 (2H, q), 7.04 (IH, m), 7.20 
(IH, d), 7,34 (IH, s), 7.47 (IH, m), 8.62 (IH, s), 9.00 (IH, s), 10.76 

25 (IH, S). 

LRMS : m/z 554 (M + l)"" 
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Example 64 

• 5-[5-(4-Ethvlpiperaziii-l-vlsulphoDvl)-2-(2-metIioxyethoxv)pvridiD-3-vl1-3- 
(5-methvlpvridiD-2-yl)-2-methvl-2,6-dihydro-7H-pvra2olof4,3- 
d]pyriii?idiD-7-0De ' ' 

5 Tetrakis(triphenylphosphine)pariadiura (0) (Slmig, 0.027inmol) was added 
' to a mixture of the title compounds of preparations 122 (150mg, 
0.27mmol), and 149 (154mg, 0.40nimol), lithium chloride (llSmg, 
2.69inmol) and copper (I) iodide (8mg, 0.04imnol) in. dioxan (6ml) and 
the reaction heated under reflux under nitrogen for 18 hours. The cooled' 

10 reaction was panitioned between water and ethyl acetate, the layers 
separated, and die organic phase dried (MgS04); and evaporated under 
reduced pressure. The residue was purified by column chromatography 
on silica gel using dichloromethane: methanol (95:5) as eluant and 

■'■ ■ ....... a . , , . 

tiimrated with an diethyl ether .isopropyl alcohol solution (50:50) to afford 
: i5 thq^ title compound, (92mg, 60%) as a yellow solid. . 
6 (CDCI3) : 1.02 (3H, t), 2.40 (5H, m), 2.56 (4H. m), 3.16 (4H, m), 3.60 
(3H. s), 3.88 (2H, t), 4.56 (3H, s), 4.80 (2H, t), 7.65 (IH, s), 8.36 (IH, 
d), 8.59 (IH, s), 8.63 (IH, s), 9.00 (IH, s), 10.90 (IH, s). 
LRMS : m/z569(M+l)-' 
20 Found: C, 52.59; H, 5.43; N, 18.82. C26H32NAS:1.5H20 requires, 
52.48;H, 5.92; N, 18.81%. 

Example 65 

5-f5-(4-Ethvlpiperazin-l-ylsulphonvl)-2-(2-methoxvethoxy)pvridin-3-vll-3- 

25 (6-ethvlpvridin-3-yl)-2-methyl-2,6-dihydro-7H-pyrazolor4,3-d1pyrimidin- 
7-one 

The title compound was obtained (57%), after ciystallistion from 
isopropyl alcohol, as a white powder, from the title compounds of 
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preparations 122 and 150, following a similar procedure to that described 
in example 64. 

6 (CDCI3) : 1.02 (3H, l), 1.40 (3H, t), 2.40 (2H, q), 2.55 (4H, m), 2.97 
. (2H, q),' 3.12 (4H. m), 3.59 (3H, s), 3.86 (2H, t), 4.20 (3H, s), 4.80 (2H, 
5 t), 7.40' (IH, d), 7.96 (IH, d), 8.61 (IH, s), 8;80 (IH', s), 8.88 (IH, s), 
10.91 (IH, s). 
LRMS : myz 583 (M + 1)-' 

Found: C, 54.40; H, 5.91; N, 18.78. C27H3,NAS;0.5H2O requires C, 
54.81; H, 5.96; N, 18.94%. 
10 ' ■ 

Example 66 

3-(2-AmmopvrmijdiD-5-vl)-5-f 2-ethoxy-5-(4-ethvlpipera2iji- 1 - 

.vlsulphoovl)pvridm-3-vn-2rmethvIr2,6-dihvdro-;7H-pyrazolo[4,3- 

d1pvrimidiD-7-one 

15 Thh title compound was prepared from the title compounds of preparations 
101 and 153, following a similar procedure to that described in example 
64. The crude product was purified by column chromatography on silica 
gel using an elution gradient of dichloromethane:methanol:acetic acid 
(100:0:0 to 95:5:0 to 90:10:1) to give the desired product (30mg, 21 %) as 

20 a yeUow solid. 

6 (CDCI3) : 1.02 (3H, t), 1.58 (3H, t), 2.43 (2H, q), 2.59 (4H, m), 3.16 
(4H, m), 3.28-3.72 (2H, br, s), 4.18 (3H, s), 4.77 (2H, q), 8.58 (2H, s), 
8.62 (IH, s), 8.92 (IH, d), 10.84 (IH, s). 



25 
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Example 61 * ", 

3-(2-DiinethvlamiDO-pyriniidm-5-vl)-5-f5-(4-ethvlpipera2m-l-vlsu]pboDvl)- 

2-(2-methoxvethoxv)pvridiii-3-vn-2-methvl-2.6-dihvdro-7H-pvra2olof4.3- 
d]pyrimidiD-7-0De 

A mixture of the tiUe compounds of preparations 122 (lOOmg, O.lSmmoI) 
and 148 (77mg, 0.27mmol), copper (I) iodide (5mg, 0.027mmol), and 
lithium chloride .(76mg, l.Sramol) in dioxan (Sml) was de-gassed, and 
placed under an atmosphere of nitrogen. 
Tetralds(triphenylphosphine)palladium. (0) (20mg, 0.017mmol) was added 
and the reaction mixnire heated under reflux for 5 '/z hours. Tic analysis 
showed no siannane remaining, so additional 
tetrakis(tripheny]phosphine)paIladium (0) (20mg, 0.017mmol), copper (I) 
iodide (5mg, O.g27mmol) and the title compound of preparation 14^ 
(25mg, 0.087mraol) ' were added, and the reaction heated for a further 
hour under reflux. The cooled reaction was diluted with aqueous 10% 
potassium fluoride solution (5ml), the mixture stirred for 20 minutes, then 
filtered through Celite® washing through well with dichloromethane. The 
filtrate was separated, the aqueous layer extracted with dichloromethane, 
and the combined organic solutions dried (MgS04) and evaporated under 
reduced pressure. The residue was purified by column chromatography on 
silica gel using an elution gradient of dichloromethane rmethanol (100:0 to 
97:3) to give a gum. This was crystallised from isopropyl alcohol, the 
solid filtered and trimrated with pentane to afford the title compound, 
(66mg, 61 %) as a solid. 

5 (CDCI3) : 1.03 (3H, t), 2.41 (2H, q), 2.57 (4H, m), 3.16 (4H. m). 3.30 
(6H, s), 3.58 (3H, s), 3.88 (2H, t), 4.18 (3H, s), 4.79 (2H, t), 8.60 (2H, 
s), 8.62 (IH, d), 8.92 (IH, d). 10.86 (IH, s). 
LRMS : m/z599(M+l)-^ 
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Example 68 

5-[5'(4-EthvlpiperaziD-l'ylsulphoDyI>2"(2-metboxyethoxy)p.y^^ 
. (6'meth6xypvridm-3'y])-2>metbyl>2,6"dihydro-7H-pyi^a2olof4,3- 
5 d]pyrirDidii}-7-0De 

The title compound was prepared from the title compound of preparation 
122 and 2-methoxy-5-(tri-n-butylsiannyl)pyridine, following a simiJar 
procedure to that described in example 67. The crude product was purified 
by medium pressure column chromatography on sDica gel using 
10 dichloromethanermethanol' (97:3) as eluanu and trimrated with diethyl 
ether to afford the desired compound, (12.6mg, 12%) as a yellow solid. 
6 (CDCI3) : 1.02 (3H, t), 2.40 (2H, q), 2.55 (4H, m), 3.10 (4H, m), 3.58 

(3H, s),:3.&5 (3H, s), 3.84.(2H, t), 4.02 (3H, s);4.18 (3H, s), 4.78 (2H, 

q), 6.95 (IH, d), 7.88 (IH, dd), 8.43 (IH, sj, 8^61 (IH, d), 8.90 (IH, d), . 
16 10,88 (IH, s). 

LRMS : m/z585 (M + l)"^ 

Example 69 

5'[2"Ethoxy-5-(4"ethylpiperazin-l-ylsulphonyl)pyridin-3'ylV2"methyl'3- 
20 (pyrazin-2'yl)-2,6-dihydro-7H-pyrazolor4,3-d1pyrimjdin-7"ODe 

The title compound was obtained (70%) from the title compounds of 
preparations 101 and 151, following a similar procedure to that described 
in example 68. 

5 (CDCI3) : 1.02 (3H, t), 1,60 (3H, t). 2.41 (2H, q), 2.58 (4H, m), 3.19 
25 (4H, m), 4.56 (3H, s), 4.78 (2H, q), 8.58 (IH, d), 8.68 (2H, s), 9.07 
(IH, d), 9.74 (IH, s), 10.78 (IH, s). 
LRMS :m/2 526 (M + 1)* 
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Example 70 " . 

3-(2-ChJoropvrunidm-5Tvl)-5-f2-ethoxv-5-(4-ethvlpipera2iii-l- 

ylsulphoDvl)pvridiii-3-vn-2-methv]-2,6-dibvdro-7H-pvra2olof4.3- 
d]pyrimidiB-7-0De ' ' • 

A mixture of the title compouDds from preparations 101. (150mg, 
0.285mmol) and 352 (142rao, 0.43mmol), copper 0) iodide (8mg, 
0.042mmol), and. lithium chloride (120mg, 2.85mmol) in dioxan (10ml) 
was de-gassed; and placed under an atmosphere of nitrogen. 
Tetrakis(triphenylphosphine)palladium (0) (33mg, 0.029mmol) was added 
and the reaction mixmre heated under reflux for 6 hours. Tic analysis 
showed no stannane remaining, so additional 
ten-alds(triphenylphosphine)palladium (0) (33mg, 0.029mmol), and 
stannane (143mg, .0.43inmol) were added, and the . reaction heated for a, 
further 18 > ' hours under reflux. Further 

tfetrakis(triphenylphosphine)pallad)um (0)(33mg, 0.029mmol), " and 
stannane (143mg, 0.43mmol) were added, and the reaction heated for an . 
additional 12 hours. The cooled mixmre was partitioned between 
dichloromethane and brine, the layers separated and the organic phase 
dried (MgS04) and evaporated under reduced pressure. The residue was 
purified by column chromatography on silica gel using dichloromethane as 
eluant. The crude product was further purified by HPLC using a reverse 
phase silica gel column, and an elution gradient of 0.1% aqueous 
trifluoroacetic acidracetonitrile (90:10 to 20:80). The combined column 
fractions were basified to pH 8 using sodium carbonate, and the mixmre 
exn-acted with dichloromethane. The combined organic solutions were 
dried (MgS04) and evaporated under reduced pressure to afford the title 
compound, 22mg, 14%. 
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5 {CDCI3) r.l.lO (3H, m), 1.58 (3H, m), 2.41-2.71 (6H, m), 3.18 (4H, 
III), 4.26 (3H, s), 4.78 (2H, q), 8.68 (IH, d), 8.96 (IH, d), 9.02 (2H, s), 
10.81 (IH, s). 
LRMS : m/z560(M + l)^ 

5 

Example 71 

5>f5-(4-Ethy]pipera2iD-l-yl$ulphoDyl)>2-(2-methoxyethoxy)pyridm^^ 
(3-imidazo[l,2-a]pyridiii-6-ylV2-methvl-2,6-dihvdro-7H-pym 
dlpyrimidm-7-ODe trifluoroacetaie 

10 The title compound was prepared from the title compounds of preparations 
122 and 154, following a similar procedure to that described in example 
66. The product was further purified by HPLC using a reverse phase silica 
gel column,, and an elution gradient .of 0,1% aqueous trifluoroacetic j 
acid:acetonitrile (98:2 to 70:30) to afford the title compound (16mg, 

15 8.4%) as a while solid. , * 

5 (CDCI3) : 1.40 (3H, t), 2.20 (6H, m), 2.98 (2H, m), 3.16 (2H, q), 3.59 
(3H, s), 3.72 (2H, m), 3.96 (2H, t), 4.30 (3H * s), 4.80 (2H, t), 7.99 (IH, 
d), 8.17 (IH, m), 8.64 (IH, d), 8.77 (IH, d),.9.0Q (IH, s), 1.08 (IH, s). 
LRMS :m/z 594 (M + 1)^ 

20 

Example 72 

5-[2-Ethoxy-5-(4>ethylpiperazin-l-ylsulphonvI)pyridin-3-yl]-3-(l- 

ethylpyrazol-4-yl)-2'methyl-2,6'dihydro-7H-pyrazolo[4,3'dlpyrimidin-7- 

one 

25 The title compound was prepared from the title compounds of preparations 
101 and 155, following a similar procedure to dtiat described in example 
70. The crude product was triturated with an diethyl ether: methanol 
(95:5) solution, the resulting solid filtered, and recrystallised from 
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isopropyl alcohol lo afford the desired compound, (73mg, 47%) as a 
■yellow solid. 

6 (CDCI3) : LOO (3H, t), 1.58 (^H, m), 2.40 (2H, q), 2,56 (4H, m), 3.14 
(4H, m)|, 4.25 (3H, s), 4.34. (2H; q), 4.78 (2H, q), 7.99 (IH, s), 8.18 
(IH. s),:8.63 (IH, d), 9.04 (IH.'d), 10.70 (IH, i;). 
'LRMS : m/z542(M + l)^ 

Example 73 

5-[5-(4-EdivlpiperaziD-]-vlsulphoDvl)-2-(methoxveihoxv)pvridiD-3-v]l-3- • 

(]-ethvlpvra201-4-vl)-2-methvl-2.6-dihvdro-7H-pvrazolo[4.3-d1pvrimidiii- 
7-ODe 

Potassium bis(trimethylsilyl)amide (59mg, 0.295mmol) was added to a 
suspension of the title compound of example 72 (40mg, 0.073mmol) in 2- 
methoxyethanol (6ml), and the reaction heated under reflux for 18 hours. 
Th^ cooled mixmre was evaporated under reduced pressure and the 
residue purified by column chromatography on silica gel ' using 
dichloromethanermethanol (95:5) as eluant. The product was reciystallised 
from isopropyl alcohol to afford the title compound, (22mg, 53%) as a 
yellow solid. 

8 (CDCI3) : 1.01 (3H. t), 1.60 (3H, t), 2.41 (2H„ m), 2.58 (4H. m), 3.15 
(4H. m), 3.58 (3H, s), 3.86 (2H, t), 4.22 (3H, s), 4.30 (2H. q), 4.78 (2H, 
t), 7.98 (IH, s), 8.17 (IH, s), 8.61 (IH, d), 8.99 (IH, d), 10.76 (IH, s). 
LRMS : m/z 572 (M+1)* 
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» 

. Example 74 ^ 
5-[5-(4-Ethylpipera2m-l'ylsuIphoqyl>2-(2-methoxvetboxy)pyr^ 
methy]-3'pheDyI"2,6-dihydro>7H-pyra2olo[4,3-d1pyrimidm-;7>^^ 
Potassiiim bis(trimethylsayl)amide (115mg, O.SSmmol) was added to a 

5 solution of the title compound from example 5r(76mg,' 0.145mmol) in 2- 
methoxyethanol (3m]), and the reaction heated at HO^'C for 3 hours under 
a nitrogen atmosphere. The cooled mixture was neutralised using 
hydrochloric acid (IN), and concentrated under reduced pressure. The 
residue was partitioned between dichJoromethane and aqueous sodiimi 
10 bicarbonate solution, and the layers separated. The organic phase was 
washed with additional aqueous sodium bicarbonate solution, and brine, 
then dried (MgSO^) and evaporated under reduced pressurje. The crude 

.product was purified by column chromatograpliy on silica gel using an 

elution gradient of dichloromethane:methanol (100:0 to 97:3) to afford the • 
15 titl^ compound (66nig, 82%). 

6 (CDCI3) : 1.01 (3H, t), 2.40 (2H, q), 2.52 (4H, m), 3.10 (4H, m). 3.58 
(3H, s), 3.85 (2H, t), 4.20 (3H, s), 4.78 (2H, I), 7.48-7.59 (3H, m), 7.65 
(2H, m), 8.61 (IH, d), 8.92 (IH, d), 10.88 (IH, s). 
LRMS : m/z554(M + l)* 

20 

Examples 75 to 77 

The following compounds of the general structure: 
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\yere prepared from the corresponding pyrazolo[4,3-d]pyrimidiD-7-one, 
following a similar procedure lo that described in example 74. 



Example 




Data 


75' 




8 (DMSOdfi) : 0.94 (3H, t), 2.30 (2H, q), 2.40 
(4H, m), 2.97 (4H, m), 3:22 <3H, s),3.68 (2H, t), 
4.18 (3H, s), 4.58 (2H, t), 7.59 (2H, m), 7.75 
(IH, m), 7:86. (IH, s), 8.24 (IH, d), 8.62 (IH, d), 
12.00 (IH, s). 

LRMS : m/z 588, 590 (M + 1)* 


76 




8 (CDCI3) : 1.01 (3H, t), 2.40 (2H, q). 2.52 (4H, 
m), 3.12 (4H, m), 3.58 (3H, s), 3.85 (2H, t), 4.21 
(3H, s), 4.79 (2H, t), 7.81 (4H, s), 8.62 (IH, d), 
8.88 (IH, d), 10.91 (IH, s). 
LRMS : m/z622(M + l)-^ 


77 


OCF3 


8 (CDCI3) : 1.03 (3H, t), 2.40 (2H, q), 2.55 (4H, 
m), 3.12 (4H, m), 3.59 (3H, s), 3.87 (2H, t), 4.20 
(3H, s), 4.79 (2H, t), 7.40 (2H, d), 7.74 (2H, d). 
8.62 (IH, s), 8.96 (IH, s), 10.89 (IH, s). 
LRMS : m/z 638 (M+1)-' 
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1 = reaction heated under reflux for 18 hours. 

Example 78 

5-f2-Ethoxy-5'(4'ethylpiperazm-]"ylsulphonyl)p>TidiD-3'ylV2-methy 
5 methyl- 1 ,3 ,4-oxadiazol-2-yl V2 ,6-dihydrO'7H-pyrazolo[4 ,3-d]pvrimjdin"7> 

one 

Acetic bydrazide (80mg, l.OSmmol), followed by trietbylamine (0.34ml, 
2.44nimol) were added to a suspension of the title compound of 
preparation 158 (500mg, 0.98mmol) in dichloromethane (15ml), and the 

10 reaction stirred at room temperature for 4 hours. The reaction mixmre was 
partitioned between dichJororaethane and aqueous sodium bicarbonate 
solution, and the layers separated/ The aqueous phase was extracted with 
dichloromethane, and the combined organic, solutions, dried (NajSOJ andj 
evaporated under deduced pressure, to give a solid, 520mg. Thionyl 

15 chloride (5ml) was added to this intennediate hydrazide (350mg), and the , 
solution stirred at 80^*0 for 3 hours. The cooled reaction was partitioned 
between dichloromethane and aqueous sodium bicarbonate solution, and 
the layers separated. The organic phase was dried (Na2S04) and 
concentrated under reduced pressure. The residue was purified by column 

20 chromatography on silica gel using an elution gradient of 
dichloromethaneimethanol (99:1 to 94:6) to give the title compound, 
55mg. 

5 (CDCI3) : 1.01 (3H, t), 1.60 (3H, t), 2.41 (2H, q), 2.58 (4H, m), 2.75 
(3H, s), 3.17 (4H, m), 4.58 (3H, s), 4.80 (2H, q), 8.69 (IH, s), 9.19 
25 (IH, s), 10.88 (IH, s). 
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. Example 79 , 

' 5-f2-Ethoxv-5-(4-ethvlpiperaziD-l-vlsulphoDvl)-pvridiD-3-vn-2-methvl-3- 
(tetrabvdrofiiraD-2-vl)-2,6-dihvdro-7H-pvra2olof4,3-dlpvriinidm-7-ODe 
A mixture of the title compound from example 61 (80m|, 0.16mmol) and 
10% palladium on charcoal (lOmg) in ethanol C4.5ml)'and water (0.5ml) 
was hydrogenated at 60 psi (414 kPa) and 40°C for 18 hours. The reaction 
raixmre was filtered through Celite®, and the filtrate evaporated under 
reduced pressure to afford the title compound, (27mg, 32%). . 
5 (CDCI3) : 1.01 (3H. t), 1.'59 (3H, t), 2.15 (IH; m), 2.26 (IH, m), 2.40* 

(3H, m), 2.56 (4H, m), 2.86 (IH, m), 3.14 (4H, m), 3.98 (IH, m), 4.02 
(IH, m), 4.20 (3H, s), 4.77 (2H, q), 5.36 (IH, m), 8.62 (IH, d), 9.00 
(IH, d), 10.68 (IH, s). 
. ,,LRMS ::.m/z51.8 (M + 1)^, , ' . 

Example 80 • 

3-Ethoxv-5-f2-ethoxv-5-(4-ethvlpiperazin-l-vlsulpbonvl)-pvridiD-3-vl1-2- 
methvl-2,6-dihvdro-7H-pvrazolor4,3-d1pvrimidin-7-one 
Sodium nitrite (12mg, O.lSmmol) was added to a cooled (-10°C) solution 
of the title compound of preparation 120 (40mg, 0.12mmol) in acetic acid 
(0.45ml) and concentrated hydrochloric acid (0.45ml) and the solution 
allowed to warm to O'C over 2 hours. The solution was re-cooled to 
-20°C, liquid sulphur dioxide (0.36ml) and a solution of copper (II) 
chloride (48mg, 0.48mmol) in water (2ml) and acetic acid (Iml) added, 
and the reaction then allowed to warm to room temperature over 2 hours. 
The mixture was extracted with dichloromethane, the combined organic 
extracts dried (Na2S04), concentrated under reduced pressure and 
azeotroped with toluene. The brown residue was dissolved in ethanol 
(10ml), N-ethylpiperazine (50pl, O.38mmol) added and the reaction stirred 
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at room temperature for 18 hours. The mixture was coDcentraied under 
reduced pressure and the crude product purified by column 
chromatography on silica gel using dicliloromethane:methanol:0.88 
ammonia (98:2:0.5) to give the title compound, (12mg, 20.%). 
5 6 (CDCI3) : 1.02 (3H, l), 1.57 (6H, m), 2.41 (2H, q), 2.57 (4H^ m), 3.12 
(4H, m), 3.90 (3H, s), 4.74 (2H, q), 4.88 (2H, q), 8.60 (IH, d), 8.92 
(IH, d), 10.56 (IH, s). 
LRMS : m/z492 (M + 1)^ 

10 Example 81 

5-f2-D-Butoxv-5-(4-ethvlpipera2in-l-v]su]phobvl)pvridin-3-yl1-3-ethoxv-2- 
methyl-2 ,6-dihvdro-7H-pyrazolof 4 ,3-d]pyrimidin-7-0De 
Potassium b.is(trimethylsilyl)amide (lOpig, ,0.05nmiol) was added to a 1 
suspension of the title' compound of example 80 (lOmg, 0.02mmol) in n- 

15 butanoi (4ml), and the reaction mixmre heated under reflux for 6 hours. 
The cooled mixmre was evaporated under reduced pressure and the 
residue purified by colunm chromatography on silica gel using 
dichloromethane:methanol:0.88 ammonia (98:2:0,5) as eluant, to afford 
the title compound, (8mg, 76%). 

20 6 (CDCI3) : 1 .02 (6H, t). 1 .57 (5H, m), 1 .96 (2H, m), 2.42 (2H, q), 2.56 
(4H, m), 3.13 (4H, m), 3.90 (3H, s), 4.65 (2H, t), 4.88 (2H, q), 8.60 
(IH, s), 8.90 (IH, s), 10.53 (IH, s). 
LRMS : m/2 520 (M + l)"" 



25 
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Example 82 

• 5-[2-Etlioxv-5-(4-ethvlpiperaziD-l-vlsulphoDvl)-pvridiD-3-vll-3-(l- 
ethoxvvmvl)-2-methvl-2.6-dihvdro-7H-pvra2olor4,3-d|pvrmiidiD-7-ODe 
A mixiyre of the title compouDd or jireparation 101. (lOOmg, 0.19mmol), 
lithium, chloride (SOmg, 1.9mmol), copper G)'- iodide. (6mg, O.OBmmol) 
' and (l-ethoxyvinyl)(tri-n-butyl)siamjaiie (90mg, 0.247mmol) in dioxan 
(lOral) was de-gassed and placed under an aonosphere of nitrogen. 
Tetrakis(u-iphenyIphosphine)palladium (0) (20mg, 0.017mmol) was added, 
and the reaction heated under reflux for 5 hours. The cooled mixture was ' 
concentrated under reduced pressure, and the residue stirred vigorously in 
a solution of ethyl acetate: 10% aqueous potassium' fluoride solution for 10 
minutes. The resultmg suspension was filtered through Arbocel®, and the 
filtrate . separated. The organic layer was washed with 10% aqueous 
•potassium fluoride solution, then brine, dried' (MgSOJ and evaporated 
nnqer reduced pressure. The crude product was purified by medium 
pressure colimm chromatography on silica gel using an elution gradient of 
dichloromethanermethanol (100:0 to 98:2) to afford the title compound 
(84mg, 85%) as a foam. 

5 (CDCI3) : 1.02 (3H, t), 1.46 (3H. t), 1.58 (3H, t). 2.41 (2H. q), 2.57 
(4H, m). 3.15 (4H, m), 4.02 (2H, q), 4.24 (3H. s), 4.69 (IH, d). 4.77 
(2H, q), 5.23 (IH, d), 8.62 (IH, d), 9.06 (IH, d), 10.70 (IH, s). 
LRMS : m/z518(M+l)+ 

Example 83 

N,2-Dimetbyl-5-f2-ethoxy-5-(4-ethylpiperazin-l-vlsulpbonvl)pvridiD-3-vl)- 

7-oxo-6,7-dihydro-2H-pvrazolor4,3-d1pvrimidine-3-carboxamide 

A mixmre of the title compound of preparation 159 (50mg, 0.108mmol), 

acetyl chloride (7^1, 0.108mmol) and pyridine (9pl, O.llmmol) in 
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. dichlororaethane (2inl) was stirred at room lemperarure for 18 hours. The 
reaction mixture was evaporated under reduced pressure and the residue 
purified by column chromatography on silica gel using an elution gradient 
of dichlproraethanermethanol (]00:0 to 80:20) to afford the title compound 
5 (45mg,82%). 

' 5 (CDCI3) : 1.08 (3H, m), 1.58 (3H, t), 2.38 (3H, s), 2.44-2.70 (6H, m), 
3.18 (4H, m), 4.01 (3H, s), 4.74 (2H, q), 8.60 (IH, d), 8.95 (IH, d), 
10.67 (IH, s). . . 

LRMS : in/z504 (M+2)' ' 
10 . • . ■ 

Biological Activity 

.,Compou.nd§ of . the invention were found to Jjave in vitro activities as 

inhibitors of cGMP PDE5 with IC50 values olf less than about 100 nM. 

The following Table illustrates the in vitro activities for a range of 
compounds of the invention as mhibitors of cGMP PDE5. 

Example 
5 
8 

19 
33 
42 



IC50 (nM) 
2.80 
4.10 
3.40 
2.80 
2.26 
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Claims 

1. A compound of formula lA, or of foraiula IB: 




lA , IB 

wherein 

A represents CH or N; 

R' represents H, lower alkyl, Het, alkylHet, arylor alk}'Iaryl, which latter 
five groups are all optionally ' substituted (and/or, in the case of lower 
alkyl, optionally terminated) by one or more substituents selected from 
halo, cyano, hitro, lower alkyl, 0R^ C(0)R^ C(0)OR', C(0)NR*R', 

represents C(0)NR'2r13, C(0)0R'2, m'^R'\ N(H)S02R'^ 
N(H)S02NR'2R", N(H)C(0)R'2, OR^^, lower alkyl (which alkyl group is 
interrupted by one or more of O, S or N(R^^ and/or substimted or 
terminated by C(0)NR"Ri3^ C(0)OR" or aryl or Het'). cyano, aryl or 
Het'; 

R\ R'^ and R'^ independently represent H or lower alkyl, which alkyl 
group is optionally substituted and/or optionally terminated by one or 
more substinients selected from aryl, Het, halo, cyano, nitro, 0R^ 
C(0)R^ C(0)OR', C(0)NR«R', NR'^^R'"" and S02NR"^R"''; 
R" represents SOzHR'^R'^ 
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. R'* and R'^ together with the nitrogen to which they are attached, form 
Het; 

Het represents an optionally subsiiruied four- to twelve-membered 
heierodyclic group, which group coniams ai, least one nitrogen atom and, 
5 optionally, one or more further heteroatoms seleded from nitrogen, 
oxygen and sulphur; 

Het^ represents an optionally substituted four- to tA^'elve-membered 
heterocyclic group, which group contains at least one run-ogen atom or at 
least one oxygen atom and, optionally, one or more further heteroatoms 

io selected from nitrogen, oXygen and sulphur; and 

R^ R', R\ R', R''\ R^^^ and R^^^ independently represent, at each 
occurrence when used herein, H or lower alkyl; 

' R^^* arid R*^^^, at each occurrence when used herein, either independently 

represent, H or lower alkyl or, together with die nitrogen atom to which* 
•15 th^y are attached, represent azetidinyl, pyrollidinyl or piperidinyl; , 
or a pharmaceutically, or a veterinarily, acceptable derivative thereof. 

2. A compound as claimed in Claim 1, wherein R^ represents H, a 
linear, branched, cyclic, acyclic and/or part cyclic/acyclic lower alkyl 

20 group, alkylHet, or alkylaryl. 

3. A compound as claimed in Claim 1 or Claim 2, wherein R^ 
represents a linear or branched, optionally unsaturated lower alkyl group 
(which alkyl group is optionally interrupted by one or more of O, S or 

25 N(R'^)), C(0)NR^'R>\ NR'^R'\ N(H)C(0)R^^ OR^^, aryl or Het^ 

4. A compound as claimed in any one of the preceding claims, 
wherein R^ represents linear, branched, cyclic and/or acyclic lower alkyl 
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which i$ optionally substituted or terminated by one or more substituenis 
selected from Het or 0R-\ 

5. A compound as claimed in any one of the preceding claims, 
5 wherein R^^ and R" independently represent H, or linear or branched 

lower alkyl, provided that, in the case where R^ represents NR'^R^^ R'^ 
and R" do not both represent H. 

6. A compound as claimed in any one of the preceding claims, 
10 wherein R'" and R'^ together with the nitrogen to which they are attached 

represent 4-R'^-piperazinyl, in which R'<= represents H or lower alkyl, 
which laner group is optionally substimted or terminated by one or more 
substinients selected from aryl, Het, halo, cyanov nitro, OR^, C(0)R^, ' •■ 
C(0)OR', C(0)NR«k^ NR'V, SO^NR^^R"'' and N(H)SO,R^2 ^^^^^^ 
15 R^ R^ R\ R\ R\ R'oa^ Riob^ Riia^ and R12 are as defined in Claim 1 . , 

7. A compound as defined in any one of Claims 1 to 6 for use as a 
pharmaceutical. 

20 8. A compound as defined in any one of Claims 1 to 6 for use as an 
animal medicament. 

9. A formulation comprising a compound as defined in any one of 
Claims 1 to 6 in admixnire with a pharmaceutically or veterinarDy 
25 acceptable adjuvant, diluent or carrier. 



10. A formulation as claimed in Claim 9, which is a pharmaceutical 
formulation. 
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11. A formulatioD as claimed in Claim '9, which is a veterinary 

formulation. , 

I ■ . . ' . 

12. Jhe use of a compound as defined any one of Claims 1 to 6 for the 
manufacrure of a medicament for the curative or prophylactic treatment of 
a medical condition for which inhibition of cGMP PDE5 is desired. 

♦ 

13. A method of treating or preventing a medical condition for which 
inhibiiion of cGMP PDE5 is desired, which comprises administering a 
therapeutically effective amount of a compound as defmed in any one of 
Claims 1 to 6 to a patient in need of such treatment. , 

»•••!•... t . . . • a . , ( . 

14. Use as claimed in Claim 12, or method as claimed in Claim 13, * 
wherein the condition is male erectile dysfunction, female .sexual 
dysfunction, premature labour, dsymenorrhoea, benign prostatic 
hyperplasia (BPH), bladder outlet obstruction, incontinence, stable or 
unstable variant (Prinzmetal) angma, hypertension, puhnonary 
hypertension, congestive heart failure, atherosclerosis, stroke, peripheral 
vascular disease, conditions of reduced blood vessel patency, chronic 
asthma, bronchitis, allergic asthma, allergic rhinitis, glaucoma, a disease 
characterised by disorders of gut motility, pre-eclampsia, Kawasaki*s 
syndrome, nitrate tolerance, multiple sclerosis, peripheral diabetic 
neuropathy, stroke, Alzheimer's disease, acute respiratory faflure, 
psoriasis, skin necrosis, cancer metastasis, baldness, nutcracker 
oesophagus, anal fissure and hypoxic vasoconstriction. 
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i * 

15. A process "for, the preparation of a compo.und of formula lA, or of 
formula IB, as defiDed in Claim 1 , which comprises: 
(a) cyclisation of a corresponding compound of formula IIA, or of formula 
IIB, respeciiveiy: ' ■ 




wherein R\ R^ R\ R" and A are as defined in Claim 1; 

(b) for compounds of formulae lA and IB, in . which represents, 
C(0)NR'^R", reaction of a corresponding compound of formula lA, or of 
formula IB, in which R^ represents C(0)OH (or a carboxylic acid 
derivative thereof) with a compound of formula 

HNRi2R'3, 

in which R'^ and R'^ are as defmed in Claim 1 ; 

(c) for compounds of formulae lA and IB, in which represents 
C(0)OR", cyclisation of a corresponding compound of formula VIA, or 
of formula VIB, respectively: 




VIA 



VIB 
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wherein R'; R^ 'R* and A are as defined in Claini 1, and R*^*^ represents 
an optionally substituted lower alkyl group, followed by removal of the 
alkyl group R^^*" (if required) by hydrolysis, and/or (if required) exchange 
with a fiirther optionally substituted alkyl group; 

(d) reaction of a corresponding compound bf formulae VIII A, or of 
formula VIIIB, respectively: 




.vniA . . . vniB 

wherein Y is a leaVihg group, and R^ R^ R^'and A are as defined in 
Clzim 1, with a compound of formula IX: 

R^'R^^NH IX 
wherein R^"* and R^^ are as defined in Claim 1; 

(e) for compounds of formulae lA and IB, in which R^ represents lower 
alkyl, alkylHet or alkylaryl, alkylation of a corresponding compound of 
formula lA, or of formula IB, respectively, in which R^ represents H; 

(f) for compounds of formulae lA and IB, in which R^ represents lower 
alkyl (which alkyl group is branched and unsaturated at the carbon atom 
that is attached to the rest of the molecule), NR^^R^^, cyano, aryl or Het^ 
(which Het^ group is either aromatic or unsaturated at the carbon atom that 
is attached to the rest of the molecule), cross-coupling of a corresponding 
compound of formula XXIIIA, or of formula XXIIIB, respectively: 
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XXIIIA XXIIIB 

wherein Hal represents CI, Br or 1 and R\ R'^ and A are as defined in 
Claim 1 , using a compound of formula 
R^M 

5 wherein R^ represents lower alJcyl (which alk7l .group is branched and 
unsamrated at the carbon atom that is attached to M), NR^^R^', cyano, ar)'l 
or Het^ (which Het^ group is either aromatic or unsamrated ki the carbon 

. . . ....... a ' . 

atom that is attached to M), R^^ and R^^ are, as idefined in Claim 1 and M 
represents an optionally substimted metal or boron group, which group' is 
10 suitable for cross-coupling reactions; • 

(g) for compounds of formulae lA and IB in which R^ represents 
N(H)C(0)R^\ acylation of a corresponding compound of formula lA or IB 
in which R^ represents NH2, using a compound of formula XXVI, 

L^C(0)R'2 XXVI 
15 in which represents a leaving group and R^^ is as defined in Claim 1; 

(h) for compounds of formulae lA and IB in which R^ represents NR^^R^^ 
in which one of R*^ and R^^ does not represent H, alkylation of a 
corresponding compound of formula I A or IB in which R^ represents NHj; 

(i) for compounds of formulae lA and IB in which R^ represents NR^^R^^ 
20 in which one of R'^ and R^^ does not represent H, reductive amination of a 

compound of formula lA or IB in which R^ represents NH2, using an 
appropriate carbonyl compound; 
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. (j) for compounds of formulae lA and IB in Which represents NH2, 
reduction of a corresponding compound of formula XXVIIA, or of 
formula XXVIIB, respectively: , 




XXVIIA ' XXVIIB 
5 wherein A, R^ R-^ and R"^ are as defined in Claim 1; 

(k) conversion, removal or introduction of a substituent on an aryl, or a 
Het or Het\ group in, or on the phenyl/pyridinyl, or pyrazolo, unit of , a 

compound of formula lA or IB; 

(1) Conversion of one R^ group to another by alkoxide exchange; 

10 (m) for compounds of formula I A or IB in which R^"* and R^^, together 
with the nitrogen to which they are attached, form a 4-R^^-piperazinyl 
group in which R^^ represents alkyl, alkylation of a corresponding 
compound of formula lA or IB in which R^^ represents hydrogen; or 
(n) deprotection of a protected derivative of a compound of formula lA or 

15 of formula IB. 

16. A compound of formula IIA, or formula IIB, as defined in Claim 
15. 



20 17. A compound of formula VIA, or formula VIB, is as defined in 
Claim 15. 
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18. A cqrapojind of formula VIIIA, or formula VIIIB, as defined in 

Claim 15. 

19. A compound of formula XXIII A, or formula XXIIIB, as defined in' 
5 Claim 15. 

20. A compound of formula XXVIIA, or formula XXVIIB, as defined 
in Claim 15. 
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